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PREFACE 


TO  THE  NEW  EDITION, 


The  Bpeedy  sale  of  tvva  large  editions  of  this  work  liaa 
afforded  to  the  authors  gratifying  evidence  of  the  correct- 
ness  of  the  views  which  actuated  them  in  its  preparation. 
In  meeting  the  demand  for  a  new  edition,  they  have  there- 
fore been  desirous  to  render  it  more  worthy  of  the  favour 
with  which  it  has  been  received.  To  accomplish  this,  they 
have  spared  neither  time  nor  labour  in  embodying  in  it 
such  discoveries  and  improvements  aa  have  been  made 
since  the  appearance  of  the  last  edition,  and  such  altera- 
tions as  have  been  suggested  by  its  practical  use  in  the 
class  and  examination  room.  Considerable  modifications 
have  thes  been  made  throughout  all  the  departments 
treated  of  in  tbe  volume,  and  a  number  of  new  illustra- 
tions  introduced,  which,    together  with    the    pages,  have 

been  numbered  continuously.    The  slightly  incre^ 
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of  the  page  has  enabled  the  authors  to  introduce  much 
new  matter  without  inereasiug  the  bulk  of  the  vohinie, 
and  thu3  detracting  from  its  convenience  as  a  "hand*book/* 

Tliey  again  submit  their  work  to  the  profession,  with 
tliC  hnpo  that  tlieir  efforts  may  tend,  however  humbly,  to 
inlvuhce  the  great  cau§9  of  medical  oducation. 
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Fig.  1. 


bread,  perforated  at  their 


a  portion  of  the  spinal  csinal*     The  intrfVi^rtrhfi!  fm'{t'n\€n  if  forme 
on  each  side  by  a  iiruoT^t  upon   iho  upper  nod  lower  surfttte  of  each 
vertebra,  and  tranbnjiu  a  spinal  nerv^. 

The  hmiits  are  email,  ond  flattened  in 
5'oiit ;  the  Bupfirior  iurfiices  ^  are  eoti- 
^f  I  be  inferior  are  concjivo 
wlj ;  they  graduully  iti- 
»p  The  ^n}foii*  prtjcffihTs* 
^*k,  borixontiil^  and  hidd, 
prfjrt!itAf»  are  flat,  oval,  and 
wprrtQr^  lo'^k  upwards  and 
nd  the  infrtkit^  downwards 
IB  nt  an  angle  of  fitrtj-^vo 
je   frtjn§vrriic  procexsei^  ar^ 

, _,-_..     .:^n*  fur  the  tninisiiiission   of 

the  vertebral  artery.     The  ^tnai  /t/ranich*  h  very  lat^  a0d  trian- 
gular. 

l^he  Jirst  cn'vical  verfchra  is  called  the  ailon;  it  has  no  body,  and 
resembles  a  ring.  In  place  of  a  body,  there  is  an  arch  which  has  a 
tubercle  in  the  middle  uf  its  anterior  surface;  in  the  corresponding 
part  of  its  posterior  surface  is  an  articular  fossa  for  the  processvs  den* 
tdtus  of  the  second  vertebra.  The  posterior  arch  has  a  tubercle  in- 
stead of  the  spinous  process.  The  svperior  oblique  processes  are  large, 
oblung,  and  concave,  adapted  to  the  condyloid  processes  of  the  occi- 
put ;  and  admit  of  flexion  and  extension.  The  inferior  oblique  prtu 
cessf's  are  round,  flat  and  horizontal,  adapted  to  the  rotatory  motion  of 
the  head.  The  transverse  process  is  extremely  long.  On  the  inner 
side  of  the  oblique  processes  is  a  tubercle  for  the  attachment  of  the 
transverse  ligament.     It  has  the  largest  spinal  foramen. 

The  second  cervical  vertebra  is  called  dentata,  from  its  tooth-like 
procci^s  projecting  from  the  upper  surface  of  the  body;  the  tip  of 
which  is  rough  for  the  middle  straight  ligament,  and  on  the  sides  of 
the  tip  there  is  a  flatness  for  the  attachment  of  the  moderator  liga- 
ujeiits.  This  process  is  smooth  in  front  where  it  touches  the  arch 
of  the  atlas  and  also  behind  where  the  transverse  ligament  plays. 
Cpnn  this  process  the  head  rotates.  The  sifperior  obliqye  process  \a 
einular  and  slightly  convex.  The  spinous  process  is  long  and  bifid. 
The  sijrfh  has  a  long  and  pointed  spinous  process. 
The  sn't'hth  is  the  largest  and  resenibles  a  dorsal.  The  spinous 
pHK^-i  >s  is  the  longe^jt  and  tuberculated.  The  foramen  at  the  base  of 
tiie  tranbverse  process  does  not  transmit  the  vessels. 


DOaSAL     VERTEBBiE. 


These  are  twelve  in  number.     The  bodies^  are  cylindrical,  and  their 


BONES    OF    THE    TRUNK 


transversa  cliamet'er  decreascis  froiu  the  first  to  the  tlnri^»  and  tlieo  m- 

creasea,     Tlie   uppor^and  luwer  surfaces  are   flut,  and  the  sides  hare 

articular  marks  ^  fur  the   heads  uf  the  ribs.     The   fo&i^  fur  each   ia 

formed  by  twu  cotitii^utms  v**rtt!brfe. 

The  ofJitptf  processes  are  vertical,  the 

superior  •  looking  hackward^f  and  tlie 

inftrior"  looking:  ibrwurds.    The  Irftn^' 

Vf'rxe  proecj??es'   iire   hmg,  «tid    their 

exlrt'inities    are    enlargtd;    in    fnmi 

there  is  an  artiovilurfiice  f<^»r  the  tuber* 

cle  of  the  rih.     The  Rphtuux  pruceisseM* 

arc  long  arid  trjunfruhir,  hn>ad  ni  the 

hn^t  Bharp-puifited,  and  overlap  each 

othtT*     Tlie   sspinal   f^^nimeu  is  sum  1 1 

and  round.      The  intervertehnd  foni- 

men  h  niaiidy  formed  hy  the  inferior 

groove,*  whiL'h  U  much  deeper  thaa^ 

tiie  superior  * 

Thu  JiM  ht»8  a  complete  fossa  for  the  head  of  the  rib  upon  iu»  *iide. 
The  *kiHHfh  uud  fwtffth  have  also  complete  foswe  for  the  heads  of 
the  ribs*  Their  transverse  procfRses  arc  short,  directi;d  backward»| 
and  do  not  artieutate  with  the  ribs. 

LUMBAR     VERTBDSJI. 

Tlieir  number  is  five.     The   iMnfu-i  are  large  and  oval,  the  trans- 
*Verbe  diameter  being   the  longest. 
Thfc  spinal   f  iramen    is    triangular  Fig.  3. 

and  brire.  The  gro<:ives'*  foruiiog 
the  irUer vertebral  foramen  are  also 
large.  The  Miq^ie  proees.ses  are 
veriieal ;  the  superior'  looking  in- 
wards arid  the  inferior*  locking  out- 
wards,    llie  tniNsvrrstj    proeesse.s* 

__^ire  hmg  audi  at  right  angles.     The 

HH|}/'jfj^^  proee^^es  are  fthort,  thiek, 

^^MUadntn«iulur,  and  horizon tal. 

^^H  ^hejifvfi  i»  the  smalle'^t^  the  tltinl  has  ihe  longest  transverse  pro* 

^^Hm;  iheji/k  huB  a  wtd^^e  isluipcd  h^xly. 

^^^  SACRUM. 

Ib  triangular^  and  originally  consisted  of  five  pieces;  its  nntfrtnr 
mr/nct^^  is  coneavCi  with  four  funnel-shaped  holes**  on  carh  side, 
tran.siiiittiiig  the  anterior  bninches  of  the  sacnd  nerves.  Its  ^Xf/ffn-iur 
sur/act'  ia  rough  and  convex,  and  eotitainH  the  representations  of  fpi- 
noufi  and  obli((ue  processes.  A  fissore  usually  exist**  in  place  of  the 
ffsurth  and  fifth  Bpinuus  processes.  There  arc  four  foramina  on  eaeh 
^  3* 
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tide,  siuaJler  tban  those  io  front,  for  tlie  trainsini8.«ion  of  the  postoriof 

braucht'S  of  tlie  nerves.  Tlie  l^ttM^] 
has  a  large  oval  artk-uljir  mark  • 
upon  wbich  test^  (he  bst  lumbar 
vertebra;  it  also  has  two  oblique 
processes,*  and  two  grooves  com- 
pitting  the  intervcrtebrai  fom- 
mioa,*  Tlie  (fprx*  i«  lilunt  und 
has  a  transverse  artif^ukr  8urf:ice 
for  the  coccyx.  The  sfffvs  are 
Totigh,  broader  nbove  than  bolow, 
and  have  lrtr*re  articular  marks  for 
the  innominata ;  bi'htnd  tbb  sur* 
fm-e  ari^e  touseles  of  the  back,  and 
below  it  the  sacroiliac  lirraoient^. 
The  .wctdi  raunl  runs  throu»^h  the 
letigth  of  the  .«aeruin.  It  is  triun- 
pular,  larger  above  thjin  below; 
tod  W  continnou?*  witlt  the  fpiniil  catiub  It  contain!*  ihe  tauda  equinii: 
•ind  with  it  coinniuDicut^j  the  roraUiina  trau^tuittiuff  the  nerves. 


I 
I 


Fig.  B. 


¥ 


COCCTX* 

Th6  ooccjx  is  flat  and  triangular,  having  its  base  upwards.  It  cnn* 
sihts  of  throe  or  four  bones  united  usually  in  the  aame 
curve  as  thai  of  (be  faeriitu.  The  pieces  iire  frequently 
united  with  eneh  other  aitd  the  tfuerum. 

*£hefu'H  pieceSi*  the  largest,  and  hua  two  articular 
marks;  behind,  it  bag  two  cortma;*^  on  its  »ule  is  a 
groove,*^  whieh  wiib  the  sacrum  completes  I  be  eanal  for 
ihc  tiiUi  ^aeral  nerve.  The  lu&t  pitrt^  is  a  mere  tuber- 
cle. l*he  teide*  of  the  coccyx  give  origin  to  Uiugclet 
iuid*liguments. 

PELVIS. 

The  pelvis  consists  of  the  taerumf  cocci/Xf  and  the  (wo  hinot^inafa 
or  hip  bonce. 

JJfKOMlNATeM. 

This  19  ft  brge  fiat  bone  fortntng  the  haunch  or  hip  of  cotmnoQ  fan* 
guafjre,  re*eti»blinp  in  R>me  meaitare  the  fi^rure  8.     In  youth  it  consist  a 
of  three  diiferpnt  parts,  utiited  in  the  acetabulum^  vix.,  the  ilium, 
bohiuiD,  and  pubes. 
I  Ilium. — This  18  the  largest  piece,  and  forms  the  wall  of  the  upper 

I  pelvis,  Itf  ejtteniQl  hxirf^iae  is  convex  and  rou*:h,  with  a  scini^circular 
F  ndgtJ  cronffing  it ;  above  this  ridge  anises  the  gluteus  mediums,  and  below 
I  it  the  gluteus  ttiinimus  muscle;  the  posterior  part  of  this  surface  ia 
L         the  roughcat,  and  gives  onglu  to  the  gluteus  maxiinus. 


I  ia 

i 


The  anterior  pnrt  of  the  internal  surfiice'  contoiijs  a  large,  smrvitU 
concavity  called  the  costii,  which  ^ives  origin  to  tlie  iliueus  iiitcrrftia 
muscle;  the  poftterior  is  rough  and  has  a  lartre  articulttr  tnnrk  for  the 
sacrum,  behind  which  arise  mu-sdes  and  lisramenti*.  The  <r//f/f  or  rrtAfa 
18  arohed  and  curved  like  the  italic/!  In  front  there  nro  two  emi- 
nences, one  of  whicli  is  called  the  iiuUrlur  Htiperiftf  fphiun^  procfhtt^^ 
piving  origin  to  the  aartorius  and  tensor  vwjrina)  nniscles  and  Poupart'a 
ligament;  the  other  is  the  anterior  ttt/trifir  f^piufmit  prwrsjf*  und  gives 
OTV^iu  to  the  reetusi  muscle  ;  the  space  betwoen  the  two  gives  origiii 
to  the  ^liUeu»  niedms.  Below  these  processes  is  a  large  prominence* 
called  Uiopeciineal ;  in  the  groove  above  thi.**  pass  the  iliacuf«  in- 
ternum and  psf^as  niagnuB  muscles.  The  posferior  uttptaior  tind  t'v/^»' 
rior  spinoits  processes  are  behind,  and  to  them  are  attached  Ugamcnfa 
The  rrlffa  has  three  lip;*,  from  the  internal  of  which  arisui*  the  trans* 
versalis  muscle^  from  the  middle  arises  the  internal  obliiiuCj  and  int.^ 
the  ex  tenia!  u  inserted  the  external  oblique*  The  inferior  border  of 
the  ilium  presents  a  notch ^^  called  sciatic, 

Javftium.  —  This  is  the  most  inferior  part  of  the  innomtn»tum«     It 

con^i.Hta  of  a  body  and  a  branch ;  the  external  surface  of  the  body  *  it 

rough  J  the  internal  surface  is  ^moothi  and  is  called  the /j/ri>j<*  of  the 

ischimiL     The  posterior  border  presents  a  projection  called  the^/>i"«<','' 

I       into  which  is  inserted  the  lesser  eacro-sciatic  ligament,  and  beneath 

\      the  Fpinc  is  a  groove  in  which  plaja  the  tendon  of  the  obturator  in- 

I    ternu^  muscle.     The  infcri*jr  portiou  of  the  body  is  called  the  tubi> 

roAiit/^*  from  which  arise  the  semi  mcmbranosui!,  semi-tcndinosus,  and 

^        the  louf^  head  of  ihe  biceps  muscles ;  in  front  there  is  a  ridge  into 

I        which  is  inserted  the  greater  facro-sciaiic  ligivvA\tuV\  ^i\i\sv^<&  ^^  ^^ 

I       ridjse  is  the  ori^nn  of  the  adductor  iud^iiub  m\iwA<^. 
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The  ^amus  or  bnincb  ig  ihort  and  cbicV,  and  aflccnds  forward  and 
inward,  joining  the  raiuus  of  tbe  pubes,  and  fanning  a  portion  of  tbo 
pubic  arch  ;*  externally  it,  is  rougb,  and  internally  it  ia  Boiooth^  whetioe 
arises  the  crus  of  tbe  penis. 

Ptihvs. — It  formic  tbe  miierior  boundary  of  the  pelvb^  and  consiels 
of  a  body'hXid  dej^e^^nding  r^mu*  or  hrunvh. 

The  6o</y  Bnicuhites  with  it*  fdlow  by  a  vertical  surface/ called  the 
s^mfthysin.  The  Sfuperior  portion  of  the  body  ut  right  angles  with  the 
gyiijphysis  is  hfjrizoufaly^  tiully  by  a  projection'  railed 

the  sphimis prorrxsj^  fro  fTe  diverge  two  ridges;  the 

posterinr^  is  sharp  and  Ch  B*'  piJihes^  or  Utifa  prdtttrci  ; 

to  it  is  attached  a  portioni  Uey'i  ligatnent,     Betmcu 

these  ridges  is  iucluded  ,*  the  base  being  the  ilio* 

pectineal  euiineuce/ aod  ttjinou^  process;  from  this 

spnce  arises  ttie  pectineu:  il  piiBa  the  femoral  vessdfi. 

The  anterior  ridge  terinip  plum* 

The  ramnn  deseeiida  I  isehiuiu,  and  fomis  a  part 

of  the  pelvic  ureh ;  exU  br  the  oHfrin  of  the  abduc- 

tor muscles^   internuLly  ii  i^  sinoolti^  unu  to  it  is  attached  the  crtis  of 
ihe  penis. 

•  The  acetahvluniy^  is  a  deep  hemispherical  concavity  upon  the  outer 
side  of  the  bone  for  the  articulation  of  the  head  of  the  femur.  The 
brim  of  this  cavity  is  notched  on  the  lower  edge.  In  the  bottom  of 
the  cavity  is  a  rough  depression  occupied  by  a  mass  of  fat,  commonly 
called  a  gland  of  Havers.  Immediately  beneath  the  acetabulum  is  a 
groove,  in  which  plays  the  tendon  of  the  external  obturator  muscle. 

The  obturator  or  thyroid  foramen*  is  that  large  opening  in  the  front 
and  lower  part  of  the  bone,  which  is  filled  up  by  a  membranous  liga- 
ment, with  the  exception  of  a  groove  at  its  upper  part,  through  which 
pa.ss  the  obturator  vessels  and  nerve.  Its  shape  is  oval  in  males,  but 
triangular  in  females. 

THORAX. 

This  cavity  is  formed  by  the  dorsal  vcrtebraD,  ribs  and  sternum ; 
its  figure  is  conoidal,  flattened  in  front,  and  concave  behind;  the  apex 
preM?nts  a  cordiform  opening,  and  the  opening  at  the  base  has  a  large 
notch  in  front. 

STERN  CM. 

Is  an  oblong,  slightly-curved  bone,  placed  in  front  of  the  thorax. 
Usually  it  consists  of  three  pieces,  but  in  advanced  life  of  but  one. 

The^r*^  or  superior  bone,'  is  the  thickest,  and  resembles  in  shape 
a  triangle,  with  the  corners  cut  off,  the  base  being  upwards;  on  the 
superior  edge  is  a  concavity  for  the  benefit  of  the  movements  of  the 
trachea  ;  on  each  side  is  a  large  concavity  for  the  articulation  of  the 
clavicle,  and  below  are  two  smaller  ones  for  the  articulation  of  the 
cartilage  of  the  first  and  part  of  that  of  the  second  rib. 


BONES    OF    TDE    TRUNK. 


Sonietiraes  there  ore  found 
iip«D  tlie  upper  (Jj^^e  of  the 
firf«t  houe  two  siuall  spljcrical 
boues  called  Upijifrrnai  donf's. 

The  netoiul  bone'  is  longer 
tod  narrower  thun  the  first, 
increasing  in  bruadtli  iu  its 
lower  extreoiitj;  ita  sided 
present  pits  for  the  nrticulatlon 
of  the  cftrtihTirt?s  of  part  of  the 
second,  the  thirds  fourth p  fifth, 
pixth,  ttod  part  of  the  seventh 
ribs. 

The  thinl  bone,*  is  very  fre- 
quently CMrtilaginouf<,  and 
Ciilled  xj^pb^id  or  eriBiforro  j 
Its  shape  vurieiiii  mmit times 
being  pointed|  and  sometimes 
bifurcated;  upon  it^  side  is  a 
depression  for  a  portion  of  the 
seventh  rib. 


These  are  twenly-ffjur  in  niiniberi  twelve  on  either  side ;  those  that 
artioiilate  with  the  sternunr  are  called  (me  ribn^  and  are  seven  in  nuit]-> 
bcs;  the  fiv.>  belnw  thcui  are  called /rr/j^?  ribs:  in  some  rnre  instances 
there  have  becti  Ihirtecn  or  eleven  ribs  on  one  side,  Thcj  are 
parallel,  and  directed  obliquely  downwurtb  and  forwiird^;  each  having 
a  parabolic  curve,  and  ^ruduully  increasing  in  size  until  the  eighth, 
afierwards  jrradwdly  diminishing. 

The  anterior  or  stenml  extremity"  is  larger  and  flatter  thtm  tJiP  po$ 
irtinr ;  the  jjfjgferwr  or  lerUhral  eitrennty  pre&ents  a  Rplierical  head, 
having  two  articular  surfaces  separated  by  a  ridge.  The  nnk  of  ihn 
rib  is  very  narrow  and  its  upper  edge,  which  la  sharp,  huii  insertud 
into  it  the  tnttrnnl  oj&totranxvt^isc  li;^'aiiient  j  about  one  inch  from  tho 
h*-ad  is  the  tubercle,  a  prominence  with  un  articular  face,  (or  articula- 
tion with  the  transverse  process  of  the  vertebra;  jui>t  beyond  this  is 
a  fmiallur  tubercle,  for  the  iuseriioti  of  the  txientai  cosio-tra  n»vtT90 
U^aiiient. 

Euch  rib  la  t^if^ted  and  bent;  this  bend  constituted  the  anfflc  of 
the  ril»;  upon  the  external  surface  of  theaogiois  a  murk  showiocf  the 
insertion  of  the  flacro-lumbalis  must^le*  Tim  loicer  edfr©  of  the  rib  is 
thin  and  cutting,  and  ju**t  within  it  is  a  frroove»'*  running  two-thirda 
of  its  length,  and  containing  the  iotorcoi^tal  vessels  and  nerve.  The 
upptr  edge  is  ro  itjd«  d,  and  upon  it  are  inserted  the  intcrcQ^t'Alvia»A«\sA* 

1hejir»t  rib*Ls  8 mull  and  s€niicircabr/\U  %u\W?«iW^V\^'i^>^V^'^'^^^^ 
and  mfttiorlf;  the  superior  surface  ViaB  upQVi  \v^i  m\4«iX^  >>^  ^\>^X\s^sa^ 


for  the  gubclari^o  ai^erj  :  In  frwit  of  llik  {a  a  mti^tiDPsii  ^jr  Uie  i 
tion  of  tiie  »Cfllenii]i  antiouH  wtuM^lef  bt9bi[i4  it  vtiother  W  fbe  ioseHMn 
of  tlie  HcalcDUK  mediua^  the  he&d  ba^  a  sini«le  urikuJar  var^ee,  lli 
MD).He  Ih  at  the  taberclet  and  it  baa  do  inCercoeiai  grDo^e~ 

The  f^levnith  oud  itj^f^l/ih^^  are  &Sed  Jt&aif'B^  rWrn^  bet^ast  tbejar^ 
oot  tfiuuecied  mhh  th«  otbcm^  they  have  ito  iDberries,  and  tLetr  beads 
have  hut  a  air3j.4i'>  artiealar  nitfice.  Tbe  twclfih  is  reij  Uioil,  bv^ 
slightly  carved,  t^ud  hiia  oc  -^ " — *^' 

Th<?fMj  are  twenty^wq  ii* 
crtriiuiii,  which  are  eight 
arc  fourteen. 


^vt- 


EAD, 


»  dkid^  into  Itio^  of  lli« 

r 


TljiH  furtiiH  the  riiruh<ja4» 


Fig.  8. 


It  IS  ttsuoJiy  a  single,  Bjmmetneii]  bcnp, 
though  occasion  all  J  divided 
by  a  suture  into  two  parts. 
Its  shape  resembles  that  of  a 
shell. 

The  external  surface  is  con- 
vexy  and  about  the  middle 
upon  each  side  there  is  the 
frontal  protiiherance,^  being 
the  original  centre  of  ossifica- 
tion ;  below  this  and  nearer 
the  median  line  is  an  oblique 
ridge  called  the  nasal  or  super- 
ciliary  protuberance}  The 
inferior  edge  of  the  bone  is 
formed  on  either  side  by  the 
orhitary  ridye*  forming  the 
superior  boundary  of  ihe  orbit 
if  the  eye ;  this  ridge  is  ter- 
ininated  outwardly  by  the  ex- 
icniiil  nii^'ular  process,*  just  within  which  is  a  depression  for  the  lach- 
rynuil  ^'land,  and  inwardly  by  the  internal  angular*  process;  between 
lite  iiitrrnal  angular  processes  is  a  prominence  culled  the  nasal  sjiincj* 
wliirh  wrvos  as  an  abutment  for  the  nasal  bones.  Upon  this  orbitary 
ridgr,  half  an  inch  dihUnt  from  tho  internal  angular  prr>coss,  a  small 
ilepriHHion  eiif*t«,  upon  which  plays  the  tendon  of  the  superior  oblique 
niUM-le;  to  the  outfsidc  of  this  depression  is  a  notch  or  foramen,  for 
the  trnnHniis^ion  of  the  supra-orbitnl  artery  and  nerve.® 

The //•<*« M/ #/iM(j«' opens  near  the  internal  angular  process,  and  is 
furiiK'd  by  tho  separaliun  of  the  tables  over  the  orbitary  ridg^e  \  ita 
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ftpacUy  rariefi«  and  there  are  do  mcaTia  of  determining  it  in  the  living 
^beiog;  it  cmpiius  into  the  infimdibulum,  one  of  the  anterior  ceils  of 
tbt^  ethujtdd. 
^X  The  hit- run!  Kvrf  ice  18  concnye  and  has  nunieronst  depTCSsions  cor- 
responding wiih  the  convolutions  of  the  brainy  in  the  middle  is  a 
foj^a  for  the  superior  longitudinal  sinus,  and  a  ridjre  for  the  attach^ 
iiient  of  the  dura  nioterj  at  the  bottom  of  this  ridge  is  the  foramen 
i'Bscumf  transmittiDg  a  veiQj  which  forms  the  commenoement  of  the 
si  fins. 

The  nrhifar  proresget.JiTe  tiiro  horizontal  plates,  forming  the  roofs  of 
the  orbits,  separated  b}'  a  large  ppnce,  which  is  occupied  by  the  eth- 
nioid  bone.  The  infernal  edj^es  of  thc^e  proees&ta  have  two  j^roovefl, 
whieh  are  converted  into  funmiinn,  called  ethmoidal  or  orbitarj,  by 
the  articulation  nf  the  ethmoid.  K:ieh  transmits  an  artery  and  a  vein 
^^to  the  no8o,  ^Hic  ankrinr  clhmvkialjWnnwn  also  transmits  the  in- 
■teernol  nuiiul  nerve. 

"•     Laternlly  the  bone  artieu lutes  with  the  parietal  and  sphenoid,  in* 
feriorly  with  the  bones  of  I  he  face  and  with  the  ethmoid. 


I 


PAaiKtAL    noms. 


These  occur  in  pairs,  and  form  the  middle  and  lateral  portions  of 
the   cranium ;   they  are  quad- 
ningulur. 

Ol.    The  ejcfental  *nrfaee  is  con- 

j^Plex,  has  in  iti*  middle  the  pa- 
rietal protuberance,  the  centre 
of  ossificatioD ;  below  this  is 
the  semicircular  ridge  indica- 
ting the    atUiehmenta   of  the 


Ukleniporal  fascia  and  muscle. 


The  iiitenuil  nurfacc  is  con- 
cave, with  numerous  depres- 
sions for  the  convolutions  of 
the  brain  f  and  is  also  traversed 
by  furrows  showing  the  courfe 
of  the  middle  artery  of  the 
4uia  mater.  The  ttipfriur 
ge'  \s  the  thickest  and  much 

tt'd;  when  adjusted  with  its  fellow,  it  forma  a  deep  groove  for 

ngitudinal  sinus.*     The  parietal  foramen,'  transmitting  a  vein, 

a  into  this  groove.     The   in/f  riur  edge"  is  short,  concave,  and 

uamous»   articulating    with    the    temporaL      The    anterior    inferior 

gle^  is  long  and   pointed,  articulating  with    the   grcNt  wing  of  the 

henoidj    the  posterior  inferior*  an;rle    is  very  obtuse,  ami  dsi^L'^V^ 

ved  on  it^  internal  surface  for  the  laleruV  ftvikuft. 


This  if*  plscrd  at  the  prrstcrior  and  inferior  part  of  the  hcad^  and  la 
of  an  oval  or  trtipiWidal  sbape- 

Tbc  ^xterunf  gvr/tfce  is  convex,  and  in  tome  pflr^s  ronph;  near  it^i 
middle  ia  a  prominence  called  the  eartrmnl  otTipifai  rro^n^'  from  which  \ 
there  proceeds  on  each  side  a  gem icircular  ridge/  to  which  is  inserted] 
the  sterDo-cleidO'ttiistoideus  nin^cle,  and  from  which  arise  the  trape*j 
niua  and  occipital  frontalis-  About  one  inch  below  is  anotlier  senii^ 
circular  rid^re*  for  the  inBcrtion  of  the  «<wperior  oblique  tiiu»«cle* 
tween  this  ridpe  and  the  foranicn  njiipium,  the  f«f>nce  is  occupied  bjl 
the  recti  po<siici  ronaclea.  Reach inp-  from  the  external  occipifwl  cro'ss  ' 
U  II  vertical  ridge'  extending  to  the  foranren  niagniim,  to  winch  is 
attached  the  liga  men  turn  nucliac.  The  j^prire  between  tlio  syperior 
and  iuft'rior  ficmicircular  ridpes  is  occupied  by  the  insertion  of  the 
apleniua  and  eontplcxoa  inu^cles^ 

Th^/ornmen  mot^num^  is  ovriK  its  antcmpositerior  diameter  being 
the  larpest ;  it  tninsmita  the  medulla  oblong ta,  ppinal  accessory  nervea|^^ 
and  vcrtobral  artery.     On  eitlier  iride  of  ihut  foramen  is  ihe  rwi r/y/biif^B 
prtitetat*  ao  oblong  convex  surface  converfrirrtj  towards  its  fellow,  and^^ 
articulating  with  tbe  atlaf.     It  is  freriULntly  divided  by  a  ridge  or 
groove,  Ci^pccijdly  in  the  young  African  head*     The  on tm'nr  con  Jyhid 
/i/nimnr  transnutii  the  hypoglo&sal  or  ninth  nerve,  ihe  jmsterior  c^>ii-  \ 
ijffaiil  foramen'^  a  vein  to  ibe  lateral  sinus. 

lo  front  of  the  foramen  maguum  is  the  basilar  procfM,^^  the  ex- 
tremity of  ,wliich  artiuulatefj 
with  tbe  sphenoid  J  tlie  infe* 
nor  surface  receives  tlie  inser« 
tion  of  the  recti  postici  and 
superior  constrictor  iniiscle  of 
tbe  pbarjnij  the  superior 
surface  i,s  concave  and  contains 
the  medulla  oblongata. 

The  inttir mil  surface  is  con- 
cave and  about  Its  middle  baa 
an     intenml   occipital   cross, 
which  it*  more  prominent  thao 
the  external ;    from    it   then 
diverge  three  grooves,  contain 
ing    the   two    hiteral   and   tbe 
superior  longitudinal  sinuses  ; 
inferiorly   there     proceeds     a 
ridge  to  the  foramen  magnum 
te  wUch  is  attached  the  falx  cereWlli,     The  concavity  is  thus  divided 
into  four  smaller  ones;  the  two  ^luperior,  containing  the  posterior 
lobes  of  the  cerebrum,  and  the  two  inferior  containing  the  hemiiipberca 
or  lobes  of  the  cen*bellum. 
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The  two  superior  eiigps  are  deeplj  dcnUted  and  ariiculiitc  with  the 
*^rietal;  the  two  inferior  articulate  with  the  tetuponil.     On  each  infe- 

rif>r  edjre  ia  a  praiuitieDce  called  the  Jvtjviar  eminericr*  id  front  of 
fc  which  is  a  fossa  converted  into  the  posterior  /or  am  ^n  iacerum^^  hy  ar* 

ticulation  with  the  temporal,  through  which  pasn  the  internal  jugular 

fein  and  the  eighth  pair  of  nerves.     Upon  the  iDferior  surface  cf  this 

prnineQce  is  inserted  the  rectus  capitis  lateralis. 

•  FHSK  OIt>* 

Situated  in  the  middle  and  auterior  part  of  the  bsH)  of  the  cranium. 

The  ijhape  resembles  a  bat.     li  consists  of  a  body  and  four  wings ;  a 

Bfgc  and  amoll  one  bein^  pkced  on  each  fiidci  besides  two  vertical 

I  directed  downwards* 

I  body  ia  in  the  centre  and  euboidal  in  ita  shape.     On  its  svpe^ 

tor  surface  is  a  deep  pit  called  W/«  htrcira^^  which   contains  the 

aituitary  gland.     This  depression  is  overhung  posteriorly  by  the  po*- 

tierior  clinoid  prorest ;  *  on  either  side   are  two  grooves  called  $yfci 

iroticif  for  the  carotid  arteries,  and  in  front  there  is  a  prominence 

lealled  processus  olivoriM,  upon  which  ia  a  transverse  groove  indicating 

llhc  position  of  the  chiasm  of  the  optic  nerves. 

On  the  anterior  view  of  the  body  are  ihe  orifices  of  the  two  tfphe- 
Hoidal  cells^  separated  by  a  ridge,  upon  which  articulates  the  uaa  ' 

Fig.  11. 


Tli«< 


I 


Kmrnella  of  the  ethmoid  bone.  Tliese  cells  empty  into  the  posterior 
thmoidal  cellsi  and  do  not  exist  in  infancy.  The  inf<  nor  surface  of 
^lie  body  has  an  elcviiti»>n  in  the  median  liue  called  the  jyrocessvk 
$ttf4jo9y  by  which  it  articulates  with  the  vomer.  Po'^teriorly,  the  sur- 
W*  U  rough  for  articulating  with  the  cuneiform  proccBS  of  the  ooci* 
^itnl  bone. 

The  *maU  tritigi^  arc  placed  in  front  rtf  ihe  1«t^.     TVk^'^  %.t^  Vi\%^ 
gubir,  flat,  and  narrow.     Tbcir  pQ(»iexvut  «xit«tii\lA««  w^t^sJcyJoaSA  ^^ 
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anterifT  clinoid  pmce.'^esj  which  ire  perforated  by  ^he  npftr  fiavnnnfr/ 
through  which  pass  the  optic  nerval!  and  opbthaloib  (irteriea.  Th#y 
articulate  in  frorU  with  ihe  frontal  hone. 

The  p-eat  winp^  are  j^epo rated  from  th<^  pmall  hy  th(*  pj^hrnfuWal 
Jixsure  or  f Oram rn^  vvhieii  tninsnoita  tbo  ihiid^  fourth^  first  branch  of 
the  fifih,  and  the  sistli  nerTes* 

This  wing  has  three  ^urfucfa.  The  rerrhrttV^  in  c"ncnvfl  nnd  hai 
nunioro\is  depresj^injis  for  the  convolutions  of  I  he  middle  lobe  of  tlie 
crrobninj    which    lr^Jge»  n  h     Tt   haa   ibr^e  fonniMrift* 

The  fonimen  rofiijtthm^  tn  nd  bra  neb  of  flio  fifth  pjiir. 

Behind  it,  is  the  /or n men  i  kn6h  pBsy^-s  the  third  hr*ineh 

of  the  fifth  pair.     The  p<  ikh  surSfe  h  the  spinmtt 

process,  which  is  perfoni  mt  sptnale/^  bj  which  fbe 

the  middle  artery  of  the  |  (bi>  cranium,     Pnsj'Tfinq 

from  the  inferior  surfac  )i§  nnothcT  called  stploitlj*^ 

which  gives  origin  to  m-  > 

The  external  surface  lich  h  divided  by  a  ridfrci 

and  has  a  proce^^s  in  fpontj  i  ^t,.--     v  ibc  temporal  ond  rxtcmil 

pterygoid  muscles.  The  anterior  surface  ip  Cdjl^d  the  orbitaly  forminjj 
a  Inrge  portion  of  the  orbit  of  the  eye.  On  the  superior  surface  is  a 
lar^'C,  triangular,  serrated  surface,'  for  articulating  with  the  frontal 
bone      Laterally  it  articulates  with  the  temporal. 

Ptert/fiouJ  prf)ce»xcs.  —  These  project  downwards  on  either  side  in  a 
line  parallel  to  the  facial  line,  and  articulate  with  the  palate  bones  in 
front,  rosteriorly,  there  is  a  fossa  called  pterygoid,  which  terminates 
in  a  notch,  and  divides  the  process  into  an  rorfcrnal  and  ml  em  n1  plate. 
The  ejctfr-nnV*  is  the  broader,  and.frives  origin  to  the  external  ptery- 
goid muscle;  the  tr?/frwa/'*  is  the  longer,  and  terminated  in  a  hook- 
like process,  called  the  hamuhix,  over  which  plays  the  tendon  of  the 
circumflexus  palati  muscle.  The  internal  plate  gives  origin  to  the  in- 
ternal pterygoid  muscle,  which  occupies  a  portion  of  the  fossa. 

The  internal  surface  of  the  base  of  the  pterygoid  process  has  a 
groove  upon  it,  showing  the  course  and  connexion  of  the  cartilaginous 
portion  of  the  Eustachian  tube.  The />^f'ry(7o?*f/ ybrawrn'*  perforates 
the  base  of  the  process,  and  transmits  the  Vidian  or  recurrent  nerve. 

TEMPORAL    BONES. 

These  arc  placed  on  either  side  of  the  cranium  below  the  parietjil 
bone.     They  consist  of  three  portions,  squamous,  petrous,  and  mastoid. 

The  i^quamoxis^  is  thin  and  shell-like.  Its  ra-Zf^rwrr/ surface  is  slightly 
convex,  has  grooves  for  the  deep  temporal  artery,  and  is  covered  by 
the  temporal  muscle.  Projecting  anteriorly  from  the  lower  part  of 
this  surface-is  the  zyfjonxatic  proceM^  which  forms  a  part  of  the  zygo- 
matic arch.  The  base  of  this  process  is  triangular,  and  has  beneath 
it  a  cavity  called  glenoid  for  the  articulation  of  the  lower  jaw.  This 
cavity  is  separated  by  the  Glaserian  fissure   from  another  behind  it, 
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It  is  tbick  and 


contannng  a  portion  of  the  parotid  gUmd*     Throiitrli   thii»  fissure  pain* 

the  chorda  tviupani  nerve,  and  the   hixufor  lytnffiiiii  ijiust  fe  iittached 

to  the  prucebsus  gracilis  of  the  malleus.     The  ittfi^rniil  sur/hre  hn^  & 
^— dij'tioct  trroove^  tor  the  middle  artery  of  the  dura  niatcr.     The  edge 
|H|  thill  and  catting  and  has  fiat  sernitions^  for  the  pariet/il  bone. 
■^     The  mn&toid    portion  is  behind,  aod  nipple-like. 

eellulur;    the    cells    being  lined 

by    a    thin    tnembnme.     Exter-  Fig-  12, 

pully  it  is  rou|fh,  and  has  a  larpe 
^rtH-e^ii     called      mtitstnul^   upon 
itiifdi   are    jnserttMJ    the  sterno- 
''aleido  TuaFtoLd  and  truchela-mus* 

tiiid  rauscleg.      Beneath  this  pro- 

eps»  is  the  Jiyfts/rtc  /hsaa^^  which 

gives  ori^iu  to  the  digastrie  nvus- 

cic.     Itiiernally  in  a  dtfp  .sulcus' 

con  faming  a  part  of  the  la  tent  I 

siuui,     Tho  edges  are  thick  and 

dentate.     Near  the  uppr   edge 

Pthc  mastoid  foramen,'  whieU 
iiismits  a  veiu. 
The  pptrouh^  portion  is  pyrn- 
i'hd  and  directed  obliiiUL-lj  forwards  Dod  inwards 
;r-emely  denize. 
The  base  has  a  lor<re  ovjd  opening  externally,  between  the  zygo- 
timfic  nod  ninstojd^  called  the  extfnuj/  mratiig^  which  is  surrounded 
by  %  rim  called  the  oudilory  proccjis,  to  which  is  attached  the  carti- 
la<f*iious  pDriion  of  the  ear.  In  the  foetus  is  a  ring.  The  apfx  is 
obtu.«e  and  is  perfnrated  by  the  carotid  cnnaL  In  the  angle  between 
the  apex  and  the  squEiuious  portion  uf  the  b^ne^  is  the  bony  portion 
rpf  tiie  Eustachian  tube,  and  above  it  a  cuual  for  the  tensor  tyiupani 
jusclo. 

Tlie  inferior  sur/ttre  presents  a  large  proee^s,  stt/Ioidj^*  projecting 
roDi  a  ridge  called  tlie  vatjinal  prntf^m.     Behind  it,  is  the  sft^/n^mantoH 
formnt-n^^^  tho  orifice  of  the   Fallopian   canul,  wbteh   tran!<nn»s  tho 
licial  nerve  and  stylo- mastoid  artery.      Inwards  fr-iin  the  .<;Tyloid  pro- 
€ss  itj  the  Jit^uhtr  f<>ss:i,  which  is  converted  into  tlie  post»Tior  fo  nun  en 
II  ecru  in  by  the  articubtion  of  the  nee  i  pita  I  bone;  this  foramen  tnins- 
nils  the  internal  jugular  vein  and    the  eighth   pair  of  nerves.     The 
piipauir  ctiiud^  containing  Jacobson's  Dcrve,  upens  in  this  fu>sa  ;  Itg 
iier  on^ee  is  near  that  of  the  Euptaebian    tube.     In    front   id*  tho 
jugular  fossa  is  the  commencement  of  the  nirotiil  eaua!^^^  which  con- 
ins  the  carotid  artery  and  the  ganglion  of  JjimmonJer.     I'pon   ihe 
eptum  between  tlie  jugular  fossa  and  carotid  canal,  is  the  entrance  la 
pile  tttjtuu/titf  of  thtL  tuthtf*i. 

The  anteriitr  surffloe  presentB  a  groove*"  leading  io  %  tot^ss^fcTv  ^^^ 
kiaius  Falitjpiif^  which  transmits  the  8npet^c\WV  ^Vtwfc» ^W'^^^' 
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of  Ibe  VidUn ;  behind  tliis  is  the  emtjientia  ttrmnfti^  made  by  1 
fkroaainenoe  of  the  labyrinth.  At  the  internal  edg;©  is  a  proove  for 
the  superior  petrosal  sIdus,  aod  near  the  apex  &  Bemilunar  depression 
far  the  gaDglioD  of  Casser. 

The  pofiterior  surfuee  has  a  large  opening  near  the  middK\  cnlloil 
fhe  irikrnal  mratu*  o WiVcrnM* ; '* 1 1  is  not  deep,  and  the  bjiFf  in  cribri- 
fMrm.  Itumediately  above  it  is  a  fommen  orfopure  fur  thcaltiiehiii<»t>i 
of  the  dura  mater  and  a  small  bli>od vessel  ;  behind  it  is  a  ridtre  pro* 
dticed  by  the  inferior  seDiitircular  canah  and  half  an  inch  behind  it  is 
the  aqueduct  of  the  ve&tibule|  eoncealed  by  uo  ufiscoua  luoiella* 


VTH  MOID. 

T>  M  called  from  its  resemblance  to  s  irieTe.  It  is  placed  m  tb^ 
median  line,  at  the  base  of  the  skull,  in  friint  of  %\w  t«phenoid  honi*^ 
tnd  between  the  orbitfir  processes  of  the  fronlal  It  ia  cuboldal  m 
•hape  and  cellubr  in  structure. 

The  9vpeTwr  purfaee  is  called  the  rrrhrf/nrm  piate*  whit*h  is  per- 
forated with  holes  for  the  I raufi mission  of  filament b  of  the  tractor* 
nerre ;  the  most  anterior  hole  is  the  largest,  and  traB^mits  (he  inter- 
nal nasal  nerve.  From  the  median  line  is  a  mirrow,  trinneular.  hoU 
low  process,  cjilled  tlie  eritta  ijalli*  and  to  it  Is  attached  the  falx 
cerebri*  In  front  of  this  is  sometimes  the  foramen  or  p-ronve  called 
ftft^tmfn  cmcunif  which  admits  of  the  pssage  of  a  small  vein  from 
the  nose. 

The  bone  t«  dirjded  ]onginjdinal!y  into  two  hjilvpR  by  the  vertical 
plate  of  bone  called  the  humI  lamrth  ;*  tht^  can  be^t  be  seen  by 
examining  the  inferior  surface*  It  articulates  below  with  the  vomer, 
atid  behind  with  the  crista  f^phenoidnlis. 

The  latrtal  tur/ace*  oi  the  bone  are  eallrd  ih(^  ouo  phtna*    The 
OS  planum  is  extremely  thin  and    p^ipym- 
Fif-  IS.  eeous,  forming  a  Iwrgf  parr  of  the  orb  if   of 

the  eye.  (►n  its  uppr  ed^c  are  two 
grooves,  whiL-h  are  converted  into  two 
/oraminn^  called  infrntol  orhiiar^  c»r 
tthmoufiil ;  the  anterior  transmits  an  ar- 
tery, vein,  and  the  inlernal  Tiusal  nerve; 
and  the  posterior  transmits  an  artery  and 
irein.  The  inferior  edge  artieuloti>s  with 
I  the  superior  maxilUry  bone.  Wlien  rho 
bone  is  viewed  from  behind  there  will  be. 
seen  two  scrolls  or  shells  on  either  »ide  of  H 
the  nasal  lamella,  but  attached  to  the  in*  ™ 
ternal  face  of  the  ofl  planum*  They  are 
Ibt  $mperwf*  and  mithUt  turhintttrd  honr^s^''  ^placed  one  above  the 
iKlitr^  and  separated  by  a  6sanre.  This  fissure  is  the  wnpertor  mra^ 
fiu^of  the  uoae.     The  mifhtU  meoiuB  is  a  space  obserTcd  in  an  ariicu 
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Iiitetl  hcttJ  l>etwoen  the  niitlfjlti  and  inferior  turbinated  bnnLfl.  The 
anU'i'ior  cvlh  uf  tbe  ethmoid  bone  cnrpry  into  the  middle  meatus; 
tlitj  most  interior  nf  those  cells  is  runntl-sh:iped  (in/nndu/um)j  and 
receives  tbe  fluid  fmin  the  frontal  siting;  from  the  ioferior  part  of 
these  eella  ihere  proceeds  a  hook-like  proeess.  The  posterior  eth- 
uioidul  cells  and  the  sphenoidal  siDU;^  empty  in  the  superior  meatus. 

lu  t-hildrL^n  there  is  attTiched  to  the  efhnioid  bone,  on  each  side,  a 
hoUow  trianofuhir  process,  called  the  pyramid  of  Wis  tar,  or  cornu  of 
Hertin.  The  baBe  is  coiinoeted  with  the  superior  turbinated  b<vne,  the 
posterior  edge  of  the  eribiifortii  phito,  and  ihe  pos^terior  edge  of  nasail 
iunjella.  The  upex  lies  under  the  body  of  tbe  j^phenuid  biiue,  on  each 
feidc  of  the  proci'ssvifi  azjkgos.  The?te  pyramids  are  detached  from  the 
ethmoid  in  afur  life,  and  become  the  «ipb('n«-hial  sinURes. 

The  ethmoid  artieulntrf;  with  the  fruntul,  sphenoid,  inferior  turbi- 
nate, upper  juw,  nas;il,  luchrymalj  p.ilate  bauea,  and  with  tbe  vomer. 

BONES  OF  THE  FACE. 

These  are  fourteen  in  number,  and  exist  in  pairs  with  the  exeepti-Q 
of  two>  the  lower  jnw  and  the  vomer. 


StTPEttlOH    MAXlLLARir     BOHB. 

This  with  its  fellow  constitutes  the  upper  jaw.     It  articulates  with 
all  the  bonus  of  the  face  with  the 

exception  of  the  lower  jaw.     It  Pig.  14 

has  un  irregular  cubiesl  bndy 
and  four  proces<»e8.  The  htttfy 
is  hrdowaml  has  four  surfaces, 

The  nntrrioT  ot  fiicutl  surface 
is  bounded  above  by  the  infe- 
rior niaririu  of  tbe  orbit,  be- 
nt*atb  which  is  the  itt/m^orlnkd 
farnmfiij  transtuittitig  the  infra- 
orbital nerve,  artery,  and  veir*. 
Cotitigiious  to  this  foramen  \n  a 
depression,  calh-d  the  canine 
msa^  which  sjives  origin  to  the 
evator  anguli  oris  muscle.  The 
posteri«*r  or  Umpfiral  giirfnee  is 
rounded*  The  niof^t  pnmiinent 
part  is  called  the  fuhrr^^*  which  is  rough  BTid  perforated  by  several  5 mail 
fhrdniiott  which  transmit  the  posterior  dental  nerve,  anery,  aud  vein, 
to  the  floor  of  the  antrum. 

The  superior  or  orbihti  tttrfarf  is  triangular,  and  traversed  by  the 
iTifra-orbitiil  gp^ove  leaiiiiig  to  tbe  foramen  of  tlivvl  tnutw^.    XL^^w  ""lafe 
internal  or  »icr*a/  MVi/areAa  the  large  opeu\B^  ii't  \\\«i  aivlTuwv  H»<jW 
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mortanum,*  which  is  ft  pjr&fttidal  Oftvitj  with  ihiii  wf^lh  i  tho  walla 
are  grooved,  infiicaHog  the  pft^isai^e  of  the  onterinr  ^nd  posterior  detilat 
nerves.  The  opunin^  is  diniiiibhed  by  the  iirticulatinn  of  tbc  pji)«t€^ 
inf(  rior  turbinate^  and  un^ifonu  boD«ft,  to  ft  BtuaH  orifice  which  opens 
iiifn  the  middle  meattia  of  ihe  nose. 

The  nasal  prnrrjtH*  Arifies  from  the  HUperior  and  alienor  part  of  tht 
Uine.  It  is  bnrnd  and  thio  below  ^  externally  it  |fivet$  origin  to  the 
levator  iMbii  superiofis  ala*^u<?  ntm  iEiuick%  intermiltj  it  haei  a  trutis^ 
verse  ridj;e"  dividiii);  the  l  f  for  the  ioferior  turbinated 

bone.     The  iniiofinr  edgu^  th  rhe  ria^al  bontij  the  HUpe- 

rior  with  the  fiTfUtiiL  and  t  tj^*  hus  a  deep  groove,  whiiTH 

is  curj verted   into  a  boii|  jhrjmjil  sac  hy  the  artiaula* 

tion  (»f  the  os  unguis. 

The  malar  prtHtM    is  ■  on  the  eit«nial  aad  Hupeiiuf 

part  of  the  b^me  f^xr  artic  tualir  hone* 

The  a Iceohi r  pi'' /> '«#  t* i^  ta  fu r  e i j^ h t  te e t h . 

The  palatf  prfM*'^^  w  f  of  the  mouth  and  floor  &f 

the  nose  ;  unitinfr  hthini  tal  part  of  (he  palate  bom?,*^ 

uDd  on  the  ^ide  with  it^  tellow,  from  whtrh  latter  junetjoo  or  Buturd 
there  arises  the  vafftl  rrifftr,  for  lh«  itrtieolntion  r*f  the  vomer.  The, 
anterior  extremity*  is  tlie  anterior  nasal  spine.  Immediately  behind 
this  is  {he yhranif'u  inriKivuni* yfh'ich  contains  the  iiaso-palatine  nerve 
and  ganglion  of  Cloquet. 

PALATE    BONK. 

Situated  on  each  side  between  the  superior  maxillary  and  thevphe- 
nnid  bone ;  the  figure  is  irregolar  and  consists  of  three  parts. 

The  harizonfol  part*  is  quadrilateral  in  its  shape  and  assists  in 
f  ^rniifig  the  floor  of  the  nostril  and  roof  of  the  month.  The  suture^be- 
tween  it  and  its  fellow  forms  a  part  of  the  nasal  crista  for  the  articu- 
haion  of  the  vomer,  and  posteriorly  is  elongated  into  the  posterior 
nusal  spine ;  fmm  which  arises  the  azygos  uvulse  muscle. 

The  ascending  or  vertical  portion*  \s  divided  on  its  internal  or  nasal 
face  by  a  ridge/  for  the  articulation  of  the  infe- 
rior turbinated  bone ;  externally  it  has  a  rough 
articular  surface  for  the  superior  maxillary 
bone ;  upon  this  surface  is  a  groove,  converted 
into  the  posterior  palatine  foramen  or  canal  by 
this  articulation,  which  transmits  the  palatine 
nerve  and  artery.  Posteriorly  there  is  an  elon- 
gated ^riapgular  process  called  pterytjoul j*  this 
process  ha«  three  grooves,  the  middle  of  which 
forms  a  part  o{  thfi  pterygoid  fossa,  and  those 
on  each  side  receive  ^he  p^^rnal*^  and  inter* 
nal"  plates  of  the  pterygoid  pO|QCds  of  the  sphe- 
noid. 
The  upper  extremity  of  this  vertical  pr  n{i3al  portion  is  fbrmc4  \if 


Fig.  15. 
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ro  proces8P8  sepft rated  by  a  DOfeh  whicli  is  convened  into  a  ftiramen, 
»!led  spheno-pulathie,^  by  art leula linn   with   the  f*phenojd   baue,  uoil 
ariKmits  the  spljeno*puhitiiit'  arirrv  «"d    nerve.     The  an  terror  pro- 
ess  is  cuWt^d' orbital f*  forriiitiir  a  smull  f«irt  of  the  urbifc  between  the 
3th moid    and    superior    munillary. 


Tht;  posterior  is  the  pfprt/ijt)it(  fiy>*>- 
yiifiU;'*  it  ia  extrcmi?lj  tliin,  iii- 
clioea  inwards  and  tits  upon  (be 
base  of  the  body  of  the  sphetitiid, 


Fig.  16. 
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MALAR    BOMl. 

Is  quadrangular  in  i^bape^  and 
form^  tbe  promineiice  of  the  eheek. 
It  consistfi  of  tt  bo*Jy  and  processes. 
The  boJif  hiis  three  eurfaecs.  The 
external  or  faciiil  ha»  numerous 
fliuull  perforations  for  arteries'  and 
nerves;  tbo  inrernal  or  nrbinil  is 
Kfuooth  and  has  a  noteb  which  limits 
the  Bpheno-maxillary  fisjsure  or  fora- 
men Irtcerum  inferius  of  the  orbit ; 

the  posterior  forms  the  anterior  boundary  of  the  t^niponJ  or  zygoinatio 
futsa. 

■  The  sttpfTior  proresH  is  the  f/ojiht!*  for  articubtting  with  the  exter- 
^fial  angular  process  of  the  frontal  botae.  The  frmjHjral  proceux*  pro- 
jects backwards  to  unite  in  forming  the  zvf^omatic  nrch*  The  mri^iV- 
i*irt/^*  is  trii*n^ular  and  rough,  for  articulatir.g  with  the  inaiar  process 
of  the  superior  maxillary  bone.  The  br>iie  baa  four  edges.  The 
itiiperior*  is  curved  and  continuous  with  the  orbital  ndge»  the  inferior 
gives  origin  t^)  the  zygomatic  and  njo^seter  muscles^  the  anterior 
articulates  with  the  superior  maxillary,  and  the  posterior  has  ibe  tcm* 
poral  fascia  connected  with  it. 

The   malar   bone   sfmietiiues   contains   a  cavity  called    the   siuaa 
jugalis,  especially  in  Monj^olians  and  Malays. 


HA  PAL    BOH  ■. 


_  These  bones  unite  with  each  other  and  are  placed  between  the  nasal 
processes  of  the  Fup^rior  maxillary  bones.  The  shape  is  a  long  quad 
rangle,  but  in  Africans  it  is  frequently  triangular.  The  Huperior 
extrt*roity  is  narrow  and  thick,  articulating  with  the  fr^^ntal  b<^>ne.  The 
Inferior  is    thinner  and    broader,  having    the  cartilage  of  the   nos© 

Itached;  the  internal  ed^^e  articulates  with  its  fellow^  and  the  exrer- 
il  has  a  spiral  groove,  whereby  it  is  overlapped  by  the  nasal  priwesis 
'  the  superior  maxillury  above,  and  ovtTbps  the  process  below.  I'be 
ilt^rior  surface  has  numerous  foranjioa  for  nu^vuo^i^  Ntii^iS»\  "^^ 
►steri^  contains  a  groove  for  the  intern a\  ti^asalX  iwT><'ii^ 
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mtOoirc^TLM   nonir 


This  is  so  chilled  frftm  iu  resemblanc«  to  h  flntrtr  nwil  iTtu/titp) :  If 

is  also  called  laebrvniflL     li  is  cjuadrun^ulnr,  fl/it,  aiui  suffiil,  exrtrcMnelj'] 

tliin  and  often  cribrirorni*     The  external  surftiec'  f<»rniJ»  si  jH^rfum  nf 

thi'  fsrbit  of  lh«?  eye,  and   hiks  n  f[rooxt!'  in  frunt;^  which 

Fig.  17.        coMipSetca  the  caniil   for  the  Itiohni'innl  Kir*      Froin    if« 

inferior  edlje  tbere  projects  a  (rwjiiiiulHr  prri^tss^  irki<h 

articulnteS  biniittf^dUouo,      Tht^  t»dj*r#*  •• 

nrticulat©  w  ethmoid,  and  fluperior  biilx- 

illiiry  booea 

iTITAtlD    BOiri. 

I»<?rd  fit  the  inferior  part  of  <« 
etiwDQid-      Its  postorior  end 
iMffrrufil  Mvrfnre  is  eon  vex 
I  Kurjher  hiis  n  bfOfld  houk^. 
Lv.a  anfriiTij   Mi^biDormTJiim,  atul 

pjirtlv  closes  \t.  The  s^operinr  rd|ie  has  a  trianpihir  j>rncf»s  c«Urd 
Inrhn/tnitf,  w\\}rh  flrtlruhitcs  wftb  the  unifius.  The  portinns  of .  the 
v(\\n'  in  fnnt  of  and  behind  this  process  rest  upon  ridjres  of  the  nasal 
process  of  the  superior  maxillary  and  palate  hones;  there  is  frequently 
a  process  upon  this  edge  which  unites  it  with  the  ethmoid  boue. 


n 

TMh  ifi  ff 
the  nrisal  f 
i.'i  rhe  Til 
and  looks.  tow.Trds  iht 


A  siofjle  bone,  forming  a  large  portion  of  the  nasal  septum,  consist* 
inir  of  two  plates  of  compact  structure.  It  is  a  flat  bone  with  four 
edgf's.  The  superior  is  the  thickest,  having  a  deep  groove  between 
tw<»  lips  (ala?)  for  the  reception  of  the  processus  azygos  of  the  splie- 
ri'i*!.  The  inferior  edge  is  the  longest,  articulating  with  the  nasal 
crista  of  the  palate  suture  of  the  superior  maxillary.  The  anterior 
uoitcs  with  the  nasal  lamella  of  the  ethmoid,  and  the  posterior  is  thin, 
sharp,  and  concave,  separating  the  posterior  openings  of  the  nose. 


TNPSRIOR    MAXILIART. 


Is  also  single,  having  a  parabolic  curve;  placed  at  the  inferior  por- 
tion of  the  face.  It  consists  of  a  body  and  two  ranji.  The  body  is 
convex  in  front  and  presents  in  its  middle  the  anterior  mental  tvher* 
cfe'^oT  spine,  which  in  youthful  life  is  a  suture.  On  either  side  of  this 
is  a  large  hole,  called  the  anterior  mental*  foramen,  transmitting  a 
part  of  the  inferior  alveolar  artery  and  nerve.  The  portion  of  the 
bone  between  these  two  foramina  is  called  the  chin.  The  posterior 
surf  ice  of  the  chin  is  concave  and  has  the  posterior  mental  tubercle  in 
ifs  n.itjule,  up)n  wlii<h  nre  two  marks  on  each  side,  for  the  penio- 
hy«»gl<j:?su.s  and  geniohyoid   muscles;  on  either  side  of  this  lube rcl© 
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OP    TBE    HEAD    IN    OEKERAL. 


Fig.  18. 


or  jipine  is  a  fossa  fur  the  insertion  of  the  dipigtiicii^.     KsteDding 
backwards  from  this   tubercle,  is  a  ridpe*  ciilltd   ojyh-bvoid,  fiir  the 
musiOe  of  that  naiiie;  above  this  ridge  i«  a  shallow  flw^a  t^r  llie  *uJ>* 
Ungual  |,^laiid  j  below  it  and  bebitid,  is  a  larger  one  for  the  submaxil- 
lary  gland.     The   alveolar  prof^'m 
eoi»taii)s  Brackets  for  six  teen  leeth. 
Tlie  inferior  edge  ia  the  hase^  wliieh 
ii$   thicker  in   front,  and    has  two 
cfirners  giTing  a  squareness  to  the 
chin. 

The  ramus'  is  square^  and  at ' 
right  angles  to  the  body  in  mari- 
hood ;  in  youth  and  old  age  it  la 
tiblique;  ejcternally  it  is  rou^rh  for 
ihe  masseter  muscle,  anterior  to 
which  ia  a  groove  fur  the  fuciul 
artery.'  The  interual  face  has  a 
posterior  ineixtal  foraioen,"  for  the 
entrance   of    the    iDferior   alveolar 

artery  and  nerve.  To  the  edge  of  this  foramen  18  attached  the  in' 
ternal  lateral  ligament;  near  it  is  a  groove'*  traDsmitting  the  mylo- 
hyoidean  nerve  j  below,  is  the  surfnce  fur  the  insertion  of  the  internal 
p'erygoid  muscle.  The  anglo'  ia  rough ,  and  has  attached  to  it  the 
BJylo-wmxillary  ligjiment*  The  anterior  edge  of  the  ramus  ia  coutiuucd 
into  the  externa)  ohlique  ridge.* 

The  superior  part  of  the  ram  us  has  two  processes  separated  by"  the 
sigmoid  notch.  The  coronoid  proccsa  is  in  front^"  and  ia  triangular 
and  thin;  it  has  ioserted  into  its  apex  the  temporal  muscle;  in  trout 
there  is  a  groftve  fur  the  buccinator  niuacle.  The  posterior  is  the  ron- 
djfle"  articulating  m  the  glenoid  cavity  of  the  temporal  bone«  The 
neck  is  narrow,  and  on  the  inside  of  it  is  a  fossa  for  the  insertion  of 
the  el  tern  al  pterygoid  muscle, 

OF  THE  UEAD  IN  GENERAL. 

SutureM. — ^The  principal  sutures  of  the  head  are  the  eoronnl,  wlrich 
unites  the  parietal  and  frontal  bones  ;  the  mygtial,  which  unites  the 
two  parietal  bones  in  the  adute,  and  in  a  child  ex  tends  4o  the  root  of 
the  nose  J  ih^  occipital^  which  joins  the  parietal  and  occipital  hones; 
and  the  stpifimous^  unitin<r  the  squamous  part  of  the  temporal  and 
the  parietal  bftnes.  Besides  these  there  are  others  uniting  the  bones 
of  the  face.  That  part  of  the  suture  between  the  mastoid  and  parie- 
tal bones,  is  called  addifameattmi  $uturm  squamof^Be  ;  and  that  suture 
between  the  mafitoid  and  occipital,  is  called  odditamaifum  xv(urm 
^mcipitalu. 

Font  art  eh. — These  are  the  dtHciencka  m  f^ftt5\^c%\\ow\Ti^ei\3«vv«A 
of  the  fcetaJ  head     The  a  ft  tenor  is  large  and  tyi'Atokii^c\^^^^^^'^^»\.«i^ 
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at  the  junction  of  tlic  coronal  and  saggital  sutures.  The  anterior  angle 
is  the  n»ost  elonjiJited.  The  posterior  is  small  and  trianorular,  and 
fiituated  at  (he  junction  of  the  lurabdoidal  and  saggital  sutures.  Besides 
these  there  are  two  smaller  fontanels  on  either  side ;  one  is  in  the 
angle  of  the  temporal,  parietal,  and  occipital  bones,  and  the  other  is 
at  the  junction  of  the  temporal,  parietal,  and  sphenoid  bones. 

0»8a  Wormiana  or  Triquetra  ,  are  small  bones,  irregular  in  shape 
and  number,  sometimes  found  in  the  sutures,  particularly  about  the 
middle  of  thelambdoidal.    They  have  a  distinct  point  of  ossification. 

The  diploe  is  the  cellular  bony  structure  between  the  external  and 
inU^nal  or  vitreous  tables;  it  is  traverfed  by  channels  lined  by  a 
venous  lining,  which  empty  partly  into  the  sinuses  of  the  dura  mater 
and  partly  into  the  emissaries  of  Santorini. 

The  cacitf/  of  (he  cranivm  is  about  six  and  a  half  inches  in  length, 
five  in  breadth  and  five  in  height.  When  the  calvaria  or  arch  of  the 
cranium  is  removed,  three  deep  fossae  are  observed  at  the  base  on  each 
side.  The  anterior  is  formed  by  the  frontal,  sphenoid,  and  ethmoid 
bones,  and  contains  the  anterior  lobrs  of  the  brain ;  the  middle  is 
formed  by  the  sphenoid  and  temporal  bones,  and  lodges  the  middle 
lobes;  the  posterior  is  formed  by  the  occipital  and  temporal  bones, 
and  contains  the  cerebellum. 

Orbital  cavity.  —  Is  formed  on  each  side  by  seven  bones. 

The  cavity  is  conical,  the  apex  being  formed  by  the  optic  foramen ; 
the  base  looks  outwards  and  is  somewhat  quadrangular.  The  ^phe- 
noidal  foramen  or  fissure  opens  into  the  orbit,  and  is  also  e:iiled 
foramen  larervm  superius ;  another  slit  or  fissure  between  the  sphe- 
noid and  maxillary  bones  being  the  foramen  laverum  itiferiiis.  Be- 
sides these  there  arc  other  openings  into  the  orbit  already  mentioned 
in  the  de«cnpti<in  of  each  bone. 

Nasal  Cavity.  —  This  is  an  irregular  cavity,  separated  from  its 
fellow  by  the  nasal  septum.  It  has  three  distinct  passages  or  meet' 
tuHett.  The  smperior  is  between  the  superior  and  middle  turbinated 
bones,  and  has  opening  into  it  the  posterior  ethmoidal  cells,  the 
sphenoidal  cells,  and  the  spheno-palatine  foramen.  The  middle  is  . 
between  the  middle  and  inferior  turbinated  bones,  and  has  opening 
into  it  the  frontal  sinus,  anterior  ethmoidal  cells,  and  the  antrum, 
usually.  The  inferior  is  the  largest,  and  between  the  inferior  tur- 
binated bone  ^nd  the  floor  of  the  cavity;  into  it  opens  the  nasal 
duit.  The  opening  into  the  nasal  cavity  in  front  is  called  the  anterior 
uar*s;  the  opening  behind  posterior  nare». 

Zytjomatic  fomt,  also  called  temporal,  is  the  large  fossa  on  either 
side  of  the  head,  formed  by  the  parietal,  sphenoid,  tempi^ral,  and 
frontal  bones,  and  bounded  externally  by  the  Eygoma.  The  temporal 
muscle  occupies  nearly  the  whole  fossa. 

Pteryifo- Maxillary  Foasa  or  Fiafitre. — This  is  at  the  bottom  of  the 
cygomatic  fossa,  and  formed  by  the  sphenoid,  palate,  and  superior 
maxillary  bones.     It  is  triangular,  and  the  base  is  upwards.     Th« 
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gaTiplioD  of  Meckel  is  contained  in  it^  which  pivra  off  braiiohps  jr^ing 
tlinmph  the  foramioa  which  npens  upon  tfiis  fos«n.  It  is  coQtinuoiis 
with  the  fcaramcn^lacerQm  inferius  or  Jjphrnn-Tiiaxilhiry  ?iliL 

Fat'tai  Angle. — This  is  formed  by  drawing  a  8tr;)i^rht  line  from  the 
lower  part  of  the  frontiil  bone  to  the  anterior  n^Ral  spine,  and  inter- 
Beeting  it  at  this  latter  point  by  auolher  drnwn  throiigb  the  pxteniul 
mcatos  auditorius.  It  establishes  a  relatitm  between  the  enirnnm  and 
the  faue.  The  smaller  the  anirle  the  more  infiTioT  is  the  eontormaiion. 
By  comparintj  the  heads  of  the  preat  rnces  of  the  world,  it  is  found 
to  be  80°  to  85^^  in  Kuropeana,  75°  in  the  copper-coloured  or  Mongo- 
lian s,  and  70^  in  Negroei*. 

In  the  Africnn  head  these  additional  anatomical  pecnlianties  will 
frequently  be  found.  The  temporal  fossa  i&  large,  and  the  temporal 
ridges  are  more  nearly  approsi mated. 

The  pterygt>id  processes  of  ttie  sphenoid  project  in  a  line  parallel 
with  the  facial  line  aod  thereby  filter  the  *<hnpe  of  the  pnj^terior  nares. 

The  eondyluifj  proeesses  of  the  occiput  are  often  divided  into  two 
portions  hy  a  ridj^e  or  groove. 

The  lower  tH>undary  of  the  anterior  nares  is  defieiint  in  a  .sliMrp 
ridge  which  chiiraetcnKes  the  Cauea^iaii  bead.  In  the^e  preuliiir 
feamres  the  Afrii-ari  adult  head  Bpenis  peruraiiently  to  retstiu  marks 
which  are  generally  found  to  belong  to  the  lletal  huyd. 
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nyOID  BONE. 

This  bone  is  situated  in  the  neck  and  connected  with  the  root  of 

e  tongno  and  upper  part  of  the  larynx. 
It  is  shaped  like  the  Greek  v,  the  con* 
Teyity  beir»g  in  front.  It  does  not  artieii" 
late  with  any  other  bone.  It  consiiits  of  a 
body  and  four  cornua.  The  W/y*  is 
quadrilateral,  convcjc  in  front,  and  cnn- 
5»ve  behind.  The  front  surface  gives 
origin  and  infsertion  to  muscles  of  the 
neck,  and  has  a  w  el  1-m  irked  project  ion. 
The  i/ria(fr  contua^  aru  about  an  iuch  in 

K*ni.^th,  and  in  early  life  united  to  the  bwly  by  means  of  cartila^re  and 
liLramcnts;  they  arc  Haiteued,  project  backwards^  and  terminare  in  a 
hnid  or  tubercle.  They  give  ori^^in  and  in.sertiori  to  mu^^ek'M  uf  the 
neck.  The  kxset  eornuu ^^  ure  attached  at  the  jtmetion  of  the  body 
and  groat  cornua;  th oy  ore  carUljiirinnus  n^mdly,  and  of  a  few  linua 
in  length.     To  them  are  attached  the  styloliyoid  ligameuts. 
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UPPEll  EXTREMITY. 

The  upper  extremity  is  divided  into  the  sl\o\iV4«ii,  ^,t\tt^ Vw«b*«s 
and  hand. 
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The  shoulder  coosUls  of  two  bane!«,  the  iicaptik  aird  the  clavicla.' 
Scapula. — The  shoulder  blade  of  common  hn^nnf^,,     Placcfd  tm 
the  back  part  of  the  ihortx  between  ^he  second  and  Beventh  ribs.      Il 
18  thin,  flat,  aud  triangular}  has  two  gurfacea,  three  edgei,  and  thitMS 
anjrles. 

The  anterior  foc€  tfl  a  concavitj  calJed  rowfti  or  veoter,  diTided  bj 
ridges,  and  giving  Qrigiu  to  the  feubpcapmlar  muscle*  The  po»tcri<ir 
face  is  the  (formm,  diTid^^  ^~  ^^-  ^''^^  into  two  foRsas^  tho  foBsn 
eupra-spinaU,'  giving  orig  pinatus  niupde,  and  the  fot«a 

infra-spinata,*  giving  orig  pinatus  muscle* 

The  spine**  is  a  rough  >bUqiielj  acmss  the  doffum, 

and  terminating  in  the  es.     Tiie  edge  of  the   epfuv 

gives  origin  to  the  delt  n  to  the  tnipezius  mnm-li* ; 

near  the  base  of  the  scapi  «  a  amall  triangular  stirface/' 

over  which  play.^  tlie  tn|  The  acromion  process  b  flat 

and  triangular,  has  a  smt  rk"  id  front  for  articuUtldA  j 

with  the  clavicle.  v 

Internal  edge  or  ItaM. — Is  tne  longest,  and  nearly  parallel '  with  tht 
vertebral  column ;  his  an  eatemal  lip  for  the  insertion  of  the  rhom- 
boid muscles,  and  an  internal  one  for  the  serratus  anticui. 

External  edge. — U  tbiek/  and  contains  a//*fa  giving  onpn  fa 

the  teres  minor  muscle.  At  lb* 
upper  part  of  this  fossa  is  a  rough 
mark  for  the  origin"  of  the  long  head 
of  the  triceps. 

Superior  odge. — Is  thin  and  small/ 
and  has  a  notch  called  coracoid/ 
which  is  converted  into  a  foramen  by 
a  ligament,  and  transmits  the  suprml 
scapular  artery  and  nerve.  Near  this 
notch  arises  the  omo-hyoid  muscle. 

Superior  angle.  ^^ — Almost  a  right 
angle,  and  has  the  levator  anguli 
muscle  inserted  into  it. 

Inferior  angle. — Is  the  most  point- 
ed,'  and  gives  origin  by  its  posterior 
surface  to  the  teres  major  muscle,  and 
is  connected  with  the  latissimus  dorai. 
External  angle. — Presenta  a  large 
articular  cavity,*  called  glenoid,  upon 
a  narrow  neck.  This  cavity  is  oval 
and  shallow ;  and  at  its  summit  is 
mark  showing  the  origin  of  the  long  head  of  the  biceps  muscle. 

Coracnid  procestt. — This  projects  forwards  and  outwards  from  the 
neck,'*  in  a  curved  manner.  Its  tip  has  marks  for  the  insertion  of  the 
pectoralis  minor  and  also  for  the  origin  of  the  short  head  of  the  biceps 


Fig.  20. 


UPPER    EXTREMITY, 

and  ccroco-bracliialis.     Its  hose  has  a  tubGicle  to  ^bich  is  attaclied 
tlio  conoid  ligament. 

CLAVtCLlE. 

A  loDg  bono  placed  transversely  at  tbe  upper  and  anteriar  part  of 
tbo  thoraxj  resembling  in  hbupe  the  italie/  It  artictilates  with  the 
stern  urn  and  scapula.  The  sternal  two-thirds  is  convex  anteriorly, 
and  the  bumeral  third  concave  anteriorly.  The  upper  snrfiice  has  a 
depression  near  tbe  sternal  extremity^  showing  the  origin  of  the 
etcmo-cleido-mastoid  musde.  The  inferior  surface  has  a  ronghness 
near  the  eternal  extremity  for  the  rhomboid  or  costo-elavicular  liga- 
ment, and  near  the  humeral  extremity  a  tubercle  and  ridge  for  the 
coraco-clavicular  ligament ;  tJic  space  between  these  two  marks  is  for 
the  insertion  of  the  subclavins  muscle.  The  anterior  ed^e  gives 
origin  by  its  sternal  two-thirds  to  the  pectoralis  major,  and  by  its 
humeral  third  to  the  deltoid.  The  posterior  edge  has  a  foramen  fof 
riio  nutritious  artery. 

The  sternal  extreinitt^  is  thick  and  triangular^  with  a  surface  for  ar- 
ticulation with  the  sternum  \  tho  posterior  and  inferior  corner  of  it  ia 
elongated,  which  contributes  to  the  strength  of  the  articulation.  The 
humeral  QTixtjmXy  is  flat  and  spongy,  with  an  articular  face  for  tbe 
acromion  process  of  tbe  scapula. 

In  the  male  tbe  bone  is  shorter,  thicker,  and  more  curved  than  in 
the  female. 

BUMEBUS. 

The  arm-bone  is  cylindrical,  and  reaches  from  the  shoulder  to  tho 
elbow.  The  superior  extremity  presents  a  hcmijiphericid  /ita*/*  for 
articulation  with  the  glenoid  cavity  of  the  scapula,  separated  by  a 
deep  groove,  the  anatmnkol  ncckf^  from  the  shaft  of  tbe  bono.  Below 
this  groove  are  two  tuberosities;  iha  fp'eatrr*  is  the  external,  and  it 
has  three  facets  for  the  insertion  of  the  supra  and  infra-spinutus,  and 
teres  minor  muscles  j  the  /^<«?er,  on  the  inner  side,*  is  for  the  insertion 
of  tho  subscapularis.  These  tuberosities  are  separated  from  each 
other  by  a  groove,'  called  bitijntol,  in  which  plays  the  tendon  of  tho 
long  head  of  the  biceps  muscle.  The  anterior  or  txtcmul  cJt/c^  of 
this  groove  has  the  pectoralis  major  Jimscle  inserted  into  it,  and  the 
posterior*  or  internal  edge,  receives  the  latissimus  and  teres  major 
oiuscles.  The  mrrjical  ntrk  is  between  the  insertion  of  these  muscles 
and  the  anatomical  neck  of  the  humerus.  About  the  middle  of  the 
shaft,  and  upon  its  outer  side,  is  a  triangular  rough neas*  for  the  inser- 
tion of  the  deltoid ;  on  tLe  inner  side  and  a  little  below  is  a  ridge  for 
the  insertion  of  tbe  coiaco-brachitilis: '°  below  this  ridge  is  the  nutri- 
tious foramen,  and  above  it  is  a  shallow  spiral  groove  for  the  muscula- 
spiral  nerve  and  profunda  major  artery. 

Tho  inferior  extremity  is  flat  and  broad',  axitenoiV'^  \t  v&  ^QN^x<i.^\i'5 
the  brachralia  anticUi^  mtischv,  and  pos^tcnor\5  \>^  tV^i  Vtvit^^.     ^"%J^^' 
3 
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Fig.  21.  nally,  there  is  a  ridge "  leading  to  tbe  extfrnal 

condi/Ie,^^  from  which  arise  the  supinator  and  ex- 
tensor muscles.  Internally  a  ridge  ^  leads  to  the 
infernal  condyle,^^  which  is  more  prominent  than 
the  external,  and  from  which  arise  the  flexor  mus- 
cles of  the  forearm  and  the  pronator  radii  teres. 

The  articular  surface  at  the  elbow  consists  of  a 
hemispherical  head"  for  the  radius,  and  an  irreeu- 
lar  cylinder  ^  for  the  ulna.  Above  this  artioulai 
surface,  and  in  front,  is  a  fossa,"  called  the  lenet 
sigmoid  cavity^  which  receives  the  coronoid  pro- 
cess of  the  ulna  in  extreme  flexion ;  behind  is  a 
larger  fossa,  tbe  greater  sigmoid,  for  the  oleoranoD 
in  extreme  extension.  Sometimes  these  fossae  aro 
connected  by  an  opening. 


22. 


The  forearm  consists  of  two  bones — Radios  and 
Ulna. 

The  Ulna  is  the  longer,  and  is  placed  on  tbe 
inner  side,  reaching  from  the  elbow  to  the  wrist 

The  upper  extremity  is  the  larger,  and  has  a 
hook-like  process  behind,^  called  olecranon,  to 
which  is  inserted  the  triceps  extensor  cubiti.  In 
front,  is  the  coronoid  process,^  the  base  of  which 
has  a  roughness  for  the  insertion  of  the  brachialis 
anticus  muscle.  Between  the  olecranon  and  coro- 
noid processes,  is  the  greater  sigmoid  cavity y*  for 
articulation  with  the  humerus:  continuous  with 
this  is  the  lesser  sigmoid  cavity^*  upon  the  outside 
of  the  coronoid  process,  for  the  articulation  of  the 
head  of  tbe  radius.  Behind  the  lesser  siprmoid 
cavity,  is  a  triangular,  uneven  surface,  for  the 
insertion  of  tbe  anconeus  muscle.  This  surface  is 
limited  by  a  ridpre  giving  origin  to  the  supinator 
radii  brevia  muscle. 

The  hodyh  prismatic;  the  anterior  surface '  is 
occupied  in  its  upper  three-fourths  by  the  flexor 
profundus,  and  in  the  lowest  fourth,  by  the  pro- 
nator quadratus  muscle.  The  posterior  surface  is 
occupied  by  tbe  extensors  of  the  thumb  and  the 
indicator  muscle. 

The  external  edge^  is  the  sharpest,  and  to  it  is 
attached  the  interosseous  ligament. 

The  lower  extremity  has  a  small  rounded  head/ 
the  outer  side  of  which  has  a  smooth  articular  aur- 
faco  for  the  radiua.    From  the  inner  nde^  therr 
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project*  tlie  atf/hid  proccu^  to  wliieb  b  attached  the  iDternal  lateral 
lijiameut;  bebiiid  tins  process  is  a  groove,  in  which  glides  the  tendon 
of  the  extensc»r  carpi  ultiaria  muscle* 


It  is  placed  on  the  outer  side  of  the  ulna,  and  is  elightly  curved 
and  prismatic. 

The  superior  extremity  has  a  rounded  headj^^  the  rini  of  which  is 
euiootli*  The  internal  part  plays  in  the  ksser  sigmoid  cavity.  Tho 
upper  surfaec  of  the  head  haa  a  cup-like  depression  for  articulaliun 
with  the  humerud*  Beneath  the  h<?ad  is  the  tirrA*,"  the  narrowest 
parf  of  the  bone.  Below  the  neck,  aod  on  the  inner  fide,  is  the  tuh^r' 
r/e/^  rough  below  and  smooth  above^  for  the  insertion  of  the  biceps 
muscle. 

The  body  is  prismatic ;  anteriorh/^  the  surface  gradually  increases 
in  breadth,'*  pving  origin  to  the  flexur  lon^us  polHcis,  and  receiving 
the  ionertion  of  the  pronator  quadraius  muscle.  The  posterior  surface 
is  occupied  hy  the  eitcnsor  mujor  of  the  thumb  and  tho  indicator 
muscles*  The  exiemal  surface  h  curved,  and  has  a  roughness  about 
the  middle  for  the  insertion  of  the  pronator  radii  teres  muscle,  above 
which  and  below  the  tubercle  is  the  space  occupied  by  the  insertion 
of  the  supinator  radii  brevis  muscle. 

The  inferior  extmmit^  is  thick  aod  trianp^ular*  The  articulating 
surface  of  the  extreniity^*  is  concave  and  divided  by  a  ridgo.  It  ar* 
ticulates  with  the  scaphoid  and  lunare.  Continuous  with  this  articu- 
lar surface  is  a  soialler  one  on  the  internal  aspect  of  the  extremity  for 
the  articulation  of  the  ulna.  Kxternailly  there  is  a  $ij/loid  process^^^ 
for  the  attachment  of  the  external  lateral  ligament 

Near  a  ridge  which  terminates  in  the  styloid  process,  is  inserted 
the  supinator  radii  longus.  Upon  the  doi^al  view  of  this  eitremity 
of  the  bone,  are  three  large  grooves,  each  divided  into  smaller  ones. 
The  groove  near  the  supinator  ridge  trunstnils  the  tendons  of  the 
extensor  ossis  metacarpi  pollicis  and  the  extensor  minor  puliieis;  tho 
groove  in  the  middle  is  the  broadest  and  most  shallow,  tran^imitting 
the  tendons  of  the  radial  extensors;  and  the  groove  nearest  ihe  ulna 
transmits  the  tendons  of  the  extensor  communis^  indicator,  and  exten- 
sor major  pollicis.  The  portion  of  the  groove  occupied  by  the  latter 
is  very  deep. 

HAND. 

The  hand  consists  of  l!ie  carpus,  metacarpus,  and  digiti* 
The  CARPUS  or  wrist  is  oblonic,  the  greatest  diameter  being  trans- 
verse.    The   dorsal   surfEico    is   convex,  and    the    palmar   surface  ifl 
concave,  with  four  prominences.     This  concavity  transmits  tlic  flertit 
tendons. 
It  coQsista  of  ei^hi  bones  arrayed  in  two  to^a.    T\i^\sQi^^i%  ^^  ^^ 
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ISATOHT. 


^noi^iromii    BOMv, 


This  in  no  eilled  frrim  it«  mefitbbnce  to  t  fin|£cr  imU  ^'i]f),^ifi)  :  i% 
in  alh^>  railed  inchrvfnai  II  is  quadrangular,  Hiti,  atti]  smalj,  extrDiiaety 
tbiri  nnd  often  cribtrrftrni.  The  exCfirntil  surface'  f'^rui'^  »  p«>n)i»n  f*f 
tlif  fifbit  of  the  eye,  »nd  has  •  f^rtnpvt  in  froiif/  vliirli 
{ rMi  p'etcs  the  canal  for  the  iBoKr^'tiMil  ^e.  FiYifn  tia 
iiifenor  edge  there  prrjecti  a  Iriaoj^br  fvroeefiw^  wlik^ll 
urtictiUtes     ■'  '   -   ■  Mfin(ed  bone,     T]ie<Hlfj»^** 

artitiulate  n  ethmoid,  and  itipcrior 

illury  boneii 


iKikTtP     BOKK. 


the  nitffsil  c 
i^  rhe  m 
Olid  loo!{s  townrds  the 


icc'd  Mi  the  infpricir  port  of 
^hntoid.     IiK  puecferjor  cii<t 
itttrrutif  mrrfttri*  lit  eomv^M- 
t  gftrfat^  hns  a  hiriod  book^^ 
jirfM'fHMUK  mnxtlhrtn^  wi  TJfrnm   Iii^hti*oriiirjutn^  and 

part  I V  clo^'fM  it.  The  superior  eage  iiflu  a  triiiD|iuliir  priiet^j^s  etilJrd 
Inrlnifinnl^  whieh  &rtk-oluteB  With  ihe  unpiis.  The  portions  of.  th© 
<'<Jl""  ii»  fn-nt  of  and  behind  this  prnccFs  rest  upon  ridjres  of  the  nasal 
proccHM  of  the  superior  maxillary  and  palate  hones;  there  is  frequently 
a  procr.ss  upon  this  edge  which  unites  it  with  the  ethmoid  bone. 


VOMER. 

A  sinrrle  bone,  forming  «  large  portion  of  the  nasal  septum,  consint* 
inir  of  two  plates  of  compact  structure.  It  is  a  flat  bone  with  four 
ed^Ms.  The  superior  is  the  thickest,  having  a  deep  groove  between 
two  lips  fala*)  for  the  reception  of  the  processus  azygos  of  the  sphe- 
iM.ld.  The  inferior  edge  is  the  longest,  articulating  with  the  nasal 
( ri^ta  of  the  palate  suture  of  the  superior  maxillary.  The  anterior 
iinif*'^  with  the  nasal  lamella  of  the  ethmoid,  and  the  posterior  is  thin, 
hharp,  and  concave,  separating  the  posterior  openings  of  the  nose. 


INFEBIOR    MAXILLARY. 

Fm  alMo  sinjzle,  having  a  parabolic  curve;  placed  at  the  inferior  por- 
tinh  nf  the  faee.  It  consists  of  a  body  and  two  rami.  The  body  is 
eoiivrx  in  front  and  presents  in  its  middle  the  anterior  mental  hiher^ 
vlf\iT  Hpine,  which  in  youtliful  life  is  a  suture.  On  either  side  of  this 
\h  a  largo  hole,  called  the  anterior  mental*  foramen,  transmitting  a 
jmrt  of  the  inferior  alveolar  artery  and  nerve.  The  portion  of  the 
Xnmv  iM'twcen  these  two  foramina  is  called  the  chin.  The  posterior 
Hurr.u**'  of  the  chin  is  concave  and  has  the  posterior  mental  tubercle  in 
its  r)>i.|.lle,  upon  wl»i*h  nre  two  marks  on  each  side,  for  the  genio- 
hvM^h.s.su.s  and  geniohyoid   muscles;  on  either  side  of  thiy   rubcrclo 
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or  ppine  ia  o  fossa  for  the  inserijoii  of  Ihe  dijrnstricui*.     Extending 

backward?  from  this   tuhcrcle,  is  a  ritlf^e'  called  oijlihjoid,  for  the 

iiiugi'lc  of  that  name;  nbove  tliis  ridpe  is  a  shollow  fufti^a  iW  the  sut^ 

lingual  pliipd  ;  below  it  und  bfliind,  is  a  larger  one  for  the  ^ubiuaxii- 

lurj'   gland.     The   alveolar  prmygg 

contains  sf^icketa  for  eiiteen  teeth.  Fig.  18. 

The  inferior  ed^e  is  the  hose,  which 

IS   thukcr  in   irotit^  and    has  two 

corn  era  giving  a  &qaareness  to  the 

ishin. 

The  ramus'  is  square,  and  at ' 
right  angles  to  the  body  id  man- 
hood ;  in  youth  and  old  age  it  is 
oblique;  externally  it  i^i  rouph  for 
the  masseter  muscle,  anterior  to  \\  ',  t 
which  is  a  groove  for  the  facial 
artery.''  The  intenial  face  has  a 
posterior  mental  foramen,'^  for  the 
tntrance  of  the  inferior  alveolar 
artery  and  nerve.  To  the  edge  of  this  foramen  is  attached  the  in' 
ternal  lateral  ligament;  near  it  is  a  groove"  transmitting  the  mylo- 
hyoidcan  nerve ;  below,  is  the  surface  for  the  insertion  of  the  interual 
pierygoid  muscle.  The  angle*  is  rough,  and  has  attached  to  it  the 
Btylo-maxillary  ligatnenL  The  anterior  edge  of  the  ramus  is  coutinued 
into  the  external  ohlique  ridge.* 

The  superior  part  of  the  romns  baa  two  processes  separated  by^'  the 
sigmoid  notch.  The  roro??oiVf  process  is  in  front,"  and  is  triangtibr 
and  thin  J  it  has  inserted  into  its  apex  the  temporal  muscle;  in  front 
there  is  a  groove  fur  the  buccinator  muscle*  The  posterior  is  the  r«H. 
f/y/«"  articulating  in  the  glenoid  cavity  of  (he  temporal  bone.  The 
neck  is  narrow,  and  on  the  inside  of  it  is  a  fossa  for  the  insertion  of 
the  external  pterygoid  muscle. 


^ 
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Suturfi, — The  principal  sutures  of  the  head  are  the  roronoJ^  which 
unites  the  parietal  and  frontal  bones;  the  soygitafy  which  unites  the 
two  parietal  bones  in  the  adult,  and  in  a  child  extends 4o  the  root  of 
the  nose;  iho  occtpif a! ^  which  joins  the  parietal  and  occipital  hones; 
and  the  stptamom,  uniting  the  squamous  part  of  the  temporal  and 
the  parietal  bones.  Besides  these  there  are  others  uniting  the  bones 
of  the  face.  That  part  of  the  suture  between  the  mastoid  and  pane* 
tal  bones,  is  called  aJiiitamrutttni  unfurm  ^quttmonst ;  and  that  suture 
between  the  mastoid  and  oceipital|  is  called  additamentum  iuturm 
occipital  in. 

Ffmtaneh. — ^  These  are  the  dcficicncieB  ii\  osfe\^cikV\^>\i  \Ti  ^^^i*^"^**^ 
of  the  fojtal  bead     3'ijc  art  tenor  is  Wge  and  tY^indxuxi^'W ,  «vV>asA^^ 
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LOWER  EXTREMITY. 


The  femur  is  the  longest  bone  in  the  body,  reaching  from  the  aceta- 
bulum to  the  knee. 

The  superior  extremity  presents  a  spherical  heail^^  which  has  a 
depression  upon  it  for  the  ligamentum  teres.     The  part  between  the 
head  and  shaft  is  the  nech,*  which  is  shorter  and 
Fig.  25.  more  horizontal  in  old  persons  and  in  .females. 

Externally  is  the  trochanter  major,*9i  large  pro- 
cess having  an  oval  mark  in  front  for  the  gluteoa 
minimus ;  and  above  a  doable  mark  for  the  glu- 
teus medius ;  the  tip  has  the  pyriformis  inserted 
into  it,  and  behind  the  tip  is  the  diyital  fouetf 
into  which  are  inserted  the  gemelli  and  obtaiator 
muscles.  Below  and  on  the  inner  aide  is  the 
lesser  trodiantcryHnio  which  is  inserted  the  psoas 
magnus,  and  iliacus  internus  muscles.  A  ridge 
between  the  trochanters  behind,  indicates  the  in- 
sertion of  the  quadratus  fcmoris,  and  a  corre- 
sponding one  in  front,^  which  is  less  distinct, 
serves  for  the  connexion  of  the  capsular  ligament. 
The  inferior  extrcmitjf  is  broader  than  the 
upper,  and  is  divided  by  a  fossa  in  front,  and  a 
Dotch  behind,  into  two  condyles.  The  internal 
condyle  seems  to  be  much  the  longer,'  and  is  in 
reality  somewhat  so ;  its  internal  surface"  gives 
origin  to  the  internal  lateral  ligament  and  its  pos- 
terior to  the  gastrocnemius  muscle;  its  external 
surface  assists  in  forming  the  notch,  and  has  a 
roughness  in  front  for  the  posterior  crucial  liga- 
ment. 

The  external  con r^y/e'con tributes  by  its  internal 
\Ajj  surface  to  form  the  notch,  and  has  a  roughncM 
behind  for  the  anterior  crucial  ligament.  Its 
posterior  surface  gives  origin  to  the  poplitem«,  plan- 
taris,  and  gastrocnemius  muscles,  and  its  external 
to  the  external  lateral  ligament. *°  The  fos^a  in  front,  is  unequally 
divided  between  the  condyles,  the  larger  and  flatter  portion  belonging 
to  the  external.     In  this  fossa  plays  the  patella. 

The  shaft  of  the  bone  is  curved  anteriorfy,  and  is  covered  in  front 
by  the  origin  of  cruracus  muscle.  Posteriorly  there  is  a  rough  ridge 
called  linea  aspera  (Fig.  26),  which  consists  of  two  lips  having  a  ten- 
dency to  separate  above  and  below.  The  inner  lip  snows  the  inser- 
^jon  of  the  pectincus  mmicle,'  of  the  adductor  brevis,'^  and  of  the 
adductor  magnns.*"     This  last  insertion  occopie*  this  loner  Up  in 
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nrarly  its  wliole  length  ;  so  also  does  the  ongin  of  the  vastus  internus. 
The  outer  lip  has  iuserted  iuto  it  the  gluteus  maxi* 
niu8,"*  aud  also  gives  origio  to  the  vastus  eittemus^  Fig.  26* 

and  the  short  head  of  the  hiocps  flexor  cruris.^ 


PATELLA. 

Tlie  pntella  is  the  largest  sesamoid  bone  m  the 
hndvj  nod  commonly  called  the  koee-pan*  U  is 
fijit  and  triauerular;  thick  and  hroad  obove^  and 
thin  oud  pointed  helow.  The  ajifrrior  surface  is 
covered  by  integument;  the  posterior  is  a  smooth 
articular  nurface  divided  by  a  ridgo  unequally — 
the  ext«:^nial  portion  is  the  larger  and  flatter, 
adapted  to  a  corresponding  surface  of  the  feraur, 

^fhe  superior  edge  i»  thick ,  and  has  the  tendon 
of  the  rectus  inserted  into  it.  The  inferior  is 
pointed  J  and  to  it  is  attached  the  ligaojient  of  the 
patella. 

TIBIA. 

The  tibia  is  longer  and  thiclccr  than  the  fibula. 
It  is  placed  on  the  inside  of  the  lefr,  and  coni- 
moo!y  culled  the  shin-bone.  The  superior  extrcui- 
ity,  or  head,  is  large  and  thick^  presenting  an  oval 
nrticular  surface  for  articulating  with  the  femur. 
This  surface  is  divided  by  a  pynitnidal  eminence, 
the  »pinmLs  jirficrgs*  into  two  surface'^,  both  of 
which  are  oval,  but  the  internal  is  longer  and 
deeper;  to  the  biise  of  this  spinous  process  are 
attached  anteriorly  and  poj^teriurly  the  rrttrftil 
iif/nmrnu;  m  a  depression  upon  its  summit  is  fastened  the  posterior 
eud  of  the  external  seujilunar  cartilage*     (Fig*  27.) 

An  enlarfrement  upon  either  side  of  the  head  are  called  tuberosi- 
ties or  condyles;  upon  the  posterior  part  of  the  rxtrrmil  rondi/f*^  is  a 
small  articular  fiice»  looking  downwards,  for  the  head  of  the  tihula, 
upon  the  posterior  part  of  the  inlcnml  c&nJ^ie*  is  a  deprcssiou  for  tho 
insertion  i»f  the  semi'memhranosus  tendon. 

lie  low  the  head,  and  in  front,  la  a  prominent  fuherch*  for  the  inser 
tion  of  the  ligament  of  the  patella,  and  above  it  a  smoothness  corre 
sponding  with  its  bursa;  below  the  head,  and  behind,  is  a  triangular 
surffce,*  occupied  by  the  poplitteus  muscle,  limited  by  su  oblique 
ridge*  (Fig,  2!^),  which  gives  origin  to  the  soleus  muscle. 

The  hf/ift^  is  prismatic*     Its  internal  surface*  (Fig.  27)  is  smooth 
and   covered  by  the  akin;  the  cxtemnl  purfice' gives  origin  to  ^\!vCi 
tibialis  amicus  and  extensor  communis  digitorvwn*,  ^t<^\t\  x\\'a  '^^jfeXfeTvaT 
fiurfttce  arise  the  tibialis  posticus  and  fttxor  cou\u\vi\\w  i\\ig\ftt%^vsv 
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The  anterior  edge*  (Fig.  27)  is  sharp  and  saperficial,  generally 
curved  with  some  resemblance  to  the  italic  /;  the  external  has  a 
ridge  for  the  attachment  of  the  interosseous  ligament,  and  the  tii* 

Fig.  27.  Fig.  2a 


ternal  is  rounded,  having  the  sarlorius,  gracilis,  and  semi-tendinosas 
inserted  into  it  at  its  upper  part. 

The  inferior  eztreniity  is  smaller  than  the  superior,  and  four-sided. 
Over  the  anterior  surface  pags  the  extensor  tendons ;  on  the  jiosterior 
is  a  slight  fossa*  (Fig.  28)  for  the  tendon  of  the  flexor  longus  poUi- 
cis ;  externally  there  is  a  rough  triangular  fossa  for  the  articulation 
of  the  fibula ;  and  internally  there  is  a  large  process,  called  the  tn- 
temal  malleolus^  (^ig-  ^^))  behind  which  is  an  oblique  fossa,  trann- 
mitting  the  tendons  of  the  tibialis  posticus  and  flex6r  longus  digi- 
torum  pedis.  The  inferior  extremity  of  the  malleolus  is  notched  for 
the  attaclinient  of  the  internal  lateral  ligament;  its  internal  surface  is 
superficial ;  its  external  surfucc  is  continuous  with  the  quadrangular 
concavity  at  the  extremity  of  the  bone,  for  the  articulation  of  the 
astragalus. 


The  fibula  is  a  long  thin  bono  placed  upon  the  outside  of  the  log, 
«Dd  somewhat  posteriorly  at  the  upper  part  (Fig.  27  ',  Fig.  28  **).    It 


yooT. 


f7? 


is  gliglxtly  twisted  in  its  apjiiearance,  and  bae  a  con-^cxity  bad* wards. 
Tho  Miiptiior  extremity  or  head  is  lluck  and  large,  and  articulates 
with  the  external  condyle  of  the  tibia.  External  to  this  nHicular  but- 
face,  is  a  mark  fur  ibe  attacbiuent  of  tbc  external  I  ate  ml  liganiont  of 
the  knec-jointj  terniinated  bebiud  by  a  styloid  proeeaa,  for  the  inserrion 
of  the  tendon  of  tbe  biceps. 

Tlie  body  is  prismatic,  and  has  tbree  aurfaces;    the  external    of 
which  is  the  broadest,  and  commencing  upon  tbe  anterior  part  of  the 
bone  above,  winds  around  it,  80  as  to  terminate  npon  its  posterior  side 
below.     TLe  upper  two-tbirda  of  this  surface  grve  origin  to  the  ptro* 
neuB  loTigiis  atid  brevis  ;  the  lower  third  terminates  in  a  groove,  wSvich 
indicates  the  conrye  of  the  tendons  of  these  muscles.     The  ibitmal 
face  looka  towards  the  tibia,  and  is  divided  longitudinally  by  a  ciage, 
to  which  is  attached  the  interosseous*  lif^mcnt; 
the  space  in  front  of  which  gives  origin  to  the 
extensor   proprius    poUicis,    and    tlie    ei tensor 
comniunis    digitorum;    and    the   space   behind 
gives  origin  to  tbe  tibialis  posticus.     The  pos- 
terior  surface    is    also  spiral,  and  gives    origin 
to    the   soleuB,  and   the    flexor  longus   poUicb 
iDuscles. 

Tbe  inferior  oxtremity  terminates  in  the  ex- 
ternal malk'jlus^*^  mlnch  is  longer  and  flatter 
than  the  internal.  Its  external  surface  is  super- 
ficial and  triangular;  its  internal  has  a  smooth 
articular  surfiice  for  tbe  astragalus.  The  ex- 
tremity is  pointed,  and  often  called  the  coronoid 
process,*'! m mediately  within  which  is  a  rough 
depression  for  the  external  lateral  ligament. 

FOOT  (Fig.  29). 

It  consi»t3  of  the  tarsus,  metatarsos,  and  pha* 
langes*  The  TAftsus*  consists  of  seven  bones, 
'viz. :  03  caleifl,  astragalus^  cuboid,  scaphoid,  and 
three  cuneiform, 

Os  Ciilcis? — This  is  the  largest  of  the  tarsal 
bones,  and  constitutes  the  heel.  Its  tigure  is  longi- 
ludiual.  Superiority  it  has  two  articular  surfaces  for  the  astragalus,  sepa- 
rated by  a  deep  groove,  in  which  is  fastened  the  interosseous  ligament. 
Tbe  posterior  portion  is  convex  and  the  larger  of  the  two.  The  ante- 
rior is  narrow,  concave,  and  divided  by  a  small  groove  into  two  parts. 

The  internal  surface  has  a  deep  concavity,  ealled  the  sinuosity^  for 
the  passage  of  tendons,  vessels,  and  nerves  of  the  sole  of  the  foot 
The  exkntttl  surface  is  covered  by  llie  skin,  and  has  two  grooves  for 
the  tendons  of  the  pcroneous  longus  and  brevis.  The  {u/erior  sut- 
face  hafi  two  tuberositica  behind,  of  which  the  vul<iTW^\ '\b  >X\«i Xmsa^^^ 
and  larger;  and  also  one  in  front.     Theae  lu\>eTy&\Uc%  ^\^  <an^^  ^*» 
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muscles  and  ligaTueni«i.  The  posftn^or  extremity'  is  rough  ancl  proni- 
DCDt  in  its  inferior  half,  into  which  is  inserted  the  tendo  Achillis ; 
the  superior  half  is  smooth,  corresponding  with  the  bursa.  The  an^ 
terior  extremity  presents  two  processes,  called  the  greater  and  lesser 
apophyses ;  the  greater  is  external  and  below,  and  has  a  flat  triangular 
articular  surface  for  the  cuboid  bone,  surmounted  by  a  rough  projec- 
tion. The  lesser  apophysis  (sustentaculum  tali)  is  a  blunt  hook  pro- 
jecting forwards  and  upwards,  having  an  articular  concavity  above, 
constituting  that  portion  of  the  superior  surface  of  the  bone,  which 
articulates  with  the  astragalus;  upon  its  inferior  surface  is  a  groove 
for  the  tendon  of  the  flexor  longus  pollicis. 

Astragalus,^ — Is  next  in  size  to  the  os  calcis.  It  consists  of  a  body 
and  a  head.  Superiorly  the  ho<Jy  presents  a  largo  articular  convexity 
for  the  tibia ;  continuous  with  this,  on  either  side,  is  an  articular  sur« 
face  for  the  malleoli ;  that  upon  the  external  side  is  the  larger  ]  t9i/e- 
riorly  is  a  concavity,  divided  by  a  deep  rough  groove  for  the  interos- 
seous ligament;  posteriorly,  is  a  slight  groove  for  the  flexor  longus 
pollicis. 

The  head*  is  upon  the  anterior  portion  of  the  bone.  It  presents  a 
large  anterior  convexity,  the  horizontal  diameter  of  which  is  the  great- 
est On  the  internal  side  of  the  head  is  a  small  triangular  surface, 
which  rests  upon  the  calcaneo-scaphoid  ligament.  The  head  is  united 
to  the  body  by  a  narrow  portion  called  the  neck,  which  has  a  depres- 
sion superiorly  and  inferiorly. 

Scaphoid,* — Is  oval,  thicker  above  than  it  is  below;  posteriorly  it 
has  a  deep  concavity  for  the  head  of  the  astragalus ;  anteriorly^  an 
articular  convexity,  divided  by  ridges  into  three  triangular  facets  for 
the  cuneiform  bones.  Internally,  is  a  tubercle  for  the  insertion  of 
the  tibialis  posticus  tendon ;  and  externally,  there  is  soi^etimes  a  small 
articular  face  for  the  cuboid. 

Cuboid.* —  Placed  at  the  outer  portion  of  the  foot,  is  somewhat 
cuboidal  in  shape ;  superiorly^  it  is  rough  and  convex ;  inferiorly,  is 
A  prominent  ridge  for  the  calcaneo-cuboid  ligament,  and  in  front  of 
this  ridge  is  a  groove,  commencing  at  the  external  edge,  and  running 
obliquely  forward,  in  which  plays  the  tendon  of  the  peroncus  longus; 
internally,  it  articulates  with  the  external  cuneiform ;  anteriorly,  with 
the  fourth  and  fifth  metatarsal  bones;  posteriorly,  is  a  semi-spiral  sur- 
faoe  for  the  greater  apophysis  of  the  os  calcis. 

Jnternal  Cuneiform} — Is  the  largest  of  the  three  cuneiform  bones. 
It  is  wedge-shaped,  and  is  placed  upon  the  inner  side  of  the  foot. 
The  small  extremity  of  the  wedge  looks  upwards.  Its  internal  sur- 
face is  convex,  and  immediately  beneath  the  skin ;  its  external  sur- 
face is  concave,  and  has  articular  marks  for  the  second  cuneiform  and 
the  second  metatarsal  bones ;  anteriorly,  is  the  largest  articular  sur- 
face, for  the  metatarsal  bone  of  the  big  toe ;  posteriorly,  is  a  trian- 
gular articular  cavity  for  the  scaphoid,  with  the  base  downwards.  The 
%ii\f€rior  Bor&ce  of  the  bone^  or  the  base  of  the  wedge,  b  rounded  into 
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a  tuberosity ;  upoD  the  inner  side,  is  inserted  the  tcndoo  of  the  tibia- 
lis an  tic  us. 

3Iiddk  Cuneiform.* — Is  tbe  smaUcM  of  the  three,  and  placed  with 
the  base  of  the  wedge  upwards;  anUriorltf^  it  articuliites  with  tbe 
Bect>nd  inetfitiirsal  bone;  jxtsten'orlt/f  it  is  slightly  concave^  and  articu* 
la  tea  with  the  scaphoid;  iitfeniaUt/j  it  articulates  with  the  internal 
ljuiieiforraj  and  cxfcrna/l^^  with  the  external  cuneiform  bone. 

Ejctct'ual  CuneiforYn? — ^Intermediate  in  size  between  the  twn  last 
It  is  wedge-shaped  and  base  upwards.  Anteriorly  it  articulates  with 
the  third  metatarsal  bone ;  posterior/t/  there  is  a  quodranf^'ular  facet 
fi>r  the  5K;aphoid  ;  internal  ft/  it  has  two  articular  surfaces,  the  poefcenot 
of  which  is  the  larger,  and  for  the  internal  cuneiform  bone;  the  an- 
terior is  for  the  fceond  raetataraal.  ExU'nudlyj  there  is  an  angular 
projection,  in  front  of  which  is  a  small  facet  for  the  fourth  metatarsal 
bone^  and  behind  which  is  an  articulur  surface  for  the  cuboid  bone. 


METATARSUS. 

CoBsifits  of  five  parallel  long  bones,*  whose  beads  are  rounded  and 
articulate  with  the  toes,  and  whose  bases  articulate  with  each  of  the 
three  cuneifnriTi  and  cuboid  bones.  Thrre  is  a  roughness  on  each 
Bide  of  the  head  to  which  is  attached  the  lateral  ligament.  The  nocks 
are  narrow. 

FirikL  Is  on  the  inside  of  the  foot,  and  is  easily  recognised^  being 
the  shortest  and  thickest  of  the  set.  Its  base  is  large  and  artiimlates 
with  the  internal  cuneifonn  bone,  and  has  a  tubercle  below  for  the  in- 
sertion of  the  pcroneus  longus.  The  head  is  spherical ^  articulating 
with  the  6rHt  phalanx  in  frootj  and  below  with  the  sesamoid  hones. 

Second.  Is  the  longest.  Its  base  artieuhitis  with  the  middle  cunei- 
form, on  the  inside  with  the  internal  cuneiform ^  and  on  the  outside 
with  the  third  metatarsal  and  external  cuneiform. 

Third.  Is  distinguished  by  the  external  surface  of  i!s  base  having 
two  articular  facets  for  the  fourth  tnetatarsai.  The  base  articulates 
with  the  external  cuneiform. 

Fi/urth.  Its  ba.He  articulates  with  the  cuboiJ,  and  on  cither  side  with 
the  contiguous  Tnctatan^id  bone.  The  internal  lateral  face  of  the  bono 
is  distinguished  by  having  two  articular  marks. 

Fifth.  Is  the  smallest  and  readily  recogoiscd  by  the  large  tubercle 
projecting  backwards  and  outwards  from  the  base,  into  the  superior 
part  of  which  is  inserted  the  peroneus  tertlus,  and  into  the  extremity 
the  pcroneus  brcvis.  This  tubercle  is  a  surgical  guide  in  llcy*s  am- 
putation of  the  foot.  The  base  articulates  with  the  cuboid  and 
fourth  metatarsal  bones. 


Then)  are  five  on  each  foot.    Each  conjiists  of  [Iitqc  pJiohpffm^  with 
the  exception  of  the  first  or  great  toe,  which,  lik^  iW  v\i>a.ix^a,V^^\i>a^ 
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The  first  rrm  '^  of  phnlangei  are  einaUer  than  Ibtwe  of  the  fitigeni, 
and  readily  distitjgui&bed  bj  the  DarrowncBs  of  their  bodies.  Til* 
bases  have  a  single  coBcatity ;  the  anterior  eitremltles  have  %wq  co&' 
vex i ties,  separated  by  &  groove. 

The  second  rote." — ^ These  phakoges  hmve  hardly  any  body ;  the 
posterior  extremities  have  two  concavities  separated  by  a  ridgn  |  iLod 
the  anterior,  two  convexities  separated  by  a  groove* 

The  third  roic," — These  phalanges  are  very  small  j  their  h^sm 
have  two  coDcavities  aod  a  *,  nierior  extremity  is  flat  sui 

rouph.  ^ 

Sesamoid  B'/nes,  —  Thai  lall  sectioDs  of  a  sphere  of 

bone  ;  two  beinir  imbedde'  of  the  flexor  brevia  polliois 

of  each  foot.     The  flat  eti  ho  inferior  part  of  the  head 

of  the  metatarsi  bone  i»f  t 


4  N  IT, 

ARTICULATIONS. 
LIGAMENTS. 

An  articulation  or  joint  is  the  connexion  of  one  bone  with  another. 
Where  much  motion  is  required,  it  is  necessary  that  cartilage^  ligor^ 
mcnfs,  and  synovial  membranes  should  be  employed  in  the  mechaniBiii. 

Cartihuje. — Is  white,  flexible,  elastic,  and  hard.  Its  chemical  com- 
position is,  gelatine  44-5;  water  55;  phosphate  of  lime  05.  Bj 
boiliijg  it  becomes  yellow,  swells,  and  the  gelatine  is  dissolved.  It 
resists  mortification  and  putrefaction  longer  than  any  tissue  except 
bunc.  When  dried  it  becomes  hard  and  contracted,  and  semi-transpa- 
rent, resembling  common  glue.  Soaking  in  water  restores  its  appear- 
ance. It  contains  no  blood-vessels,  nor  can  nerves  or  lymphatics  be 
traced  in  it.  Microscopically  examined  it  exhibits  oval  cells.  Old 
age  disposes  it  to  ossify,  particularly  in  the  ribs  and  larynx. 

Pi  rirhoiulrium  is  the  fibrous  investing  membrane  of  cartilage,  cor- 
rcspondini^  to  the  periosteum  of  bone. 

Articular  cartilages. — These  cover  the  extremities  of  bone  and 
obviate  or  equalize  pressure.  Those  lining  the  cavity  are  thicker  on 
tlie  edges ;  those  covering  a  convexity  are  thicker  in  the  middle, 
Intfr-articular  cartilages  are  free  and  moveable  in  the  joint,  not 
covering  a  bony  surface,  and  held  in  their  places  by  connexion  with 
ligaments:  they  are  called  menisci,  from  their  shape. 

Fibro-cartilage.  —  Is  stronger  and  tougher  than  cartilage;  it  is 
composed  partly  of  ligament  and  partly  of  cartilage ;  it  is  found  in  the 
ear,  at  the  symphysis  pubis,  and  between  the  vertebrae. 

Ligaments  consist  ot  fi^trous  tissue,  of  which  there  are  two  kinds^ 
tchitc'j  which  is  inelastic,  and  f/elloic,  which  is  elastic.     The  white  is 
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found  in  tendousr^  fascia?,  and  m  most  of  the  ligaments;  the  yellow  is 
found  in  tbe  ligamentura  nucbii?,  and  iix  many  vessels  and  ducts. 

Ligaments  are  called  capsular  when  they  are  bag-like,  as  at  tho 
fihoulder  and  hip;  funicular ^  whcQ  oord-llke;  and  ni€n\hi*anQU$ 
when  like  a  riband. 

Synovial  membranes  are  thin,  tnnisparent,  closed  scroiig  8ac«, 
lining  capsular  ligaments,  and  Becreting  ati  atbutiiinous  fluid  c:al]ed 
g^novmf  which  reaembles  in  appearance  tbe  white  of  an  ogg.  It 
lubricates  the  joints,  and  prevents  attrition.  Masses  of  fat  outside  of 
the  synovial  meuibraneB  were  formerly  called  ghmh  of  Flaven,  They 
do  not  secrete,  however,  but  serve  a  tnechaoical  purpose  in  filling  up 
spaces  which  would  otherwise  be  formed  in  many  articulations  during 
the  performance  of  certain  movements.  The  synovial  fringes  are 
nothing  but  folda  of  the  synovial  membrane,  including  small  portions 
of  fat. 

The  principal  kinds  of  articulation  &  are  termed  : 
Synmithrosis,  implying  immobiiity,  and  including 
tSittnra, — Bones  of  tho  skull. 
Ilarmonia. — Superior  maxillary  bones. 
Schindi^le^is. — ^Yomer  with  procesaua  azygos, 
Gomphosis. — Teeth  with  alveoli, 
Ampbiartmeo&is  implies  partial  motion^  and  is  exemphfied  in  the 
symphyses,  and  in  the  bodies  of  vertebras. 

DiARTiitiOBia  is  a  moveable  articulation,  and  includes 

Arihrodia. — Such  coDnexions  as  exist  between  the  tarsa] 

and  carpal  bones* 
Ginglymus. — Hinge-like  joints,  such  as  the  elbow  nnd  ankle, 
Enartfirodm. — Ball-and-socket  joints,  such  as  tbe  hip  and 
shoulder. 


ARTICULATION  OP  THE  LOWER  JAW. 


Fig  30, 


Ctipiuhir  IJf/amrnt.  —  Extends  from  the  border  of  the  glenoid 
cavity  of  the   temporal  bone,  and 
surrounds  tbe  neck  of  tbe  condy- 
loid process  of  the  lower  jaw, 

Ej'iemal  Late  ml  fJf/amntf^ — 
Is  broud  and  triangular,  covering 
the  outride  of  the  joint,  extending 
from  the  tubercle  at  tbe  root  of 
tlie  zyiroma  to  the  outside  of 
the  neck  of  the  condyle*  (Yin. 
300  . 

Jntrrnal  Lairral  J/tfjam^nt, — - 
ProptTly  speaking,  not  a  ligament 
but  a  librous  band  or  sheath  for 
the  protection  of  vcjfscjs  and  ncrvcfi 


62 


AHATOMT, 


from  ihe  contTaction  of  the  pt4>ry»oid  mut^lm.  It  pasae«^  froin  tfafj 
ppieioua  process  of  the  sphcridd  to  the  spine  at  the  zuargjii  of  Uit] 
poiseeriar  menta]  ftvramort.*  {Fig,  31.)  ] 

Sti/h-Mfjj^ilfuf^^^  (Fig.  ai,)  is  an  eitn^mcly  tfiin  fibrous  l*ni*fl,l 
extending  from  tbc  &tjloid  process  of  the  tempomJ  bone  to  lUe  SDidt] 
of  the  lower  jaw-  ^ 


Fig,  32* 


Infrntal  Arh'nthrr  Crtrftlfifjf*  IS  a  thin  oral  plate,  dividinir  the 
joint  into  tw<»  cavitit'pt.  It  is  partly  coneaTe  abave  and  below,  think 
at  die  eil^cs.  (Fi^.  S2,) 

Tfif"  Tiro  iS^ffOiiai  Mrmhrfjnc$}^  (F^g'  '^2.)  One  is  rejected 
between  the  glenoid  eavity  and  the  itsterEirtienlar  cartilage ;  the 
other  b«'tween  the  cartilage  Jind  the  eondjle  of  tbe  jaw.  When  the 
cnrtibi^'c^  is  perfwratej  the  two  cavities  are  lined  by  one  synovial 
membrane* 

LIGAMENTS  OF  THE    VERTEBRAE. 


hftrrirrUhrfiJ  Suh^kmce ,  ^^h^  bodies  of  tTie  Tertebrffi  are  united 
by  fibrijeartihicinmis  disks,  which  are  twenty-three  in  number,  coH' 
listing  lit  cuncentric!  rings;  toward  the  centre  tlicrc  is  a  yellow  jelly 
like  niass^  in  a  Klate  of  compression  ;  it  is  whiter  and  more  abundjitii 
in  infuney.  On  thin  aceouDt  persons  are  atiffer  lo  old  age,  and  an 
fchdrtrr  iti  the  evening  than  they  are  in  the  mornmg.  , 

AnhrifiT  Vrricltrai  ^liiament^  ia  in  front  of  the  bodies  of  thfi 
vertebra!  (Fig.  35');  extending  from  the  eccond  Tertcbra^  of  Uic 
nock  to  tbe  first  of  the  sacrum;  it  is  thin  and  gradually  increases  ii 
brendth. 

Pit^frriur  Vertehral  Uga7neni.^'\l  liefl  Upon  the  posterior  surfjicCt 
of  the  bodies)  of  the  verlebra?,  and  eiteoda  from  the  oeeiput  to  tbt 
OS  coccygis ;  it  is  narrow  and  thick  in  the  thorax,  adheres  closely  tci 
tbc  inter  vertebral  substance^  and  its  edges  prcscbt  a  serrated  appeatt> 
ancc. 
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Processes.  —  OhUque,  —  Tbese  are  surrounded  by  capsular  liga- 
ment, lined  by  a  sjuuvial  membra ue. 

Spinous.  —  Tiie  spjices  between  llie  processes  are  filled  by  ihe 
inkr&pinal  liymnenii.  In  the  back  they  are  tnanguhir,  io  the  loina 
quadraogular,  and  id  the  ueck  deficieut.  The  fme  edge  of  tbe  liga- 
ment is  thick  and  cord-like. 

Li'f/iimeniiini  A^mli^e.—VonUnutitlon  of  the  last,  renelihp  from  th 
fievPDtb  cervical  vertebra  to  the  vertical  ridge  on  the  occiput* 

y*lhw  Lii/antenfs  are  between  the  bony  bridges  of  tlie  vertebrfle 
—  twviity-three  pairs;  the  first  h  between  the  second  and  third 
vertubne.     They  are  remarkable  for  their  elasticity  and  colour. 


ATLAB    ANDOCCl^FT. 

Ajii^rtor  Ligameiit^  is  a  slrotig,  broad  ligntneat,  extendi npj  from 
the  superior  edge  of  the  anterior  iirefi  of  the  aihia  to  the  basilar  pro- 
ceiss  of  the  occiput.  The  middle  portion  is  thick,  and  e<)Dnected  with 
the  tubercle  of  the  atbs. 

Positrior  Lujament^  is  thin,  broad,  and  loose,  citonding  frtnn  tha 
posterior  arch  of  tlie  atlas  to  the  corrcj^ponding  edge  of  the  foramen 
maguum  occipitia.     It  is  perforated  by  the  vertebral  artery, 

Ciipmftir  Liijfimrntj  i^urrounda  the  f^uperior  ob!i(pie  process  of  the 
atlas  and  the  condyloid  process  of  the  occiput.  Thicker  aud  stronger 
in  front. 

ATLAS    AKD    DEKTATA. 

Transv^rsfi  Ltfjnmrut,  stretches  across  the  a  this  from  one  tubercle 
to  the  other,  dividing  it  into  two  rings'  (Fig.  33),  It  has  «n  appen- 
dix above/  cmmccting  it  with  tho  occiput,  and  one  below,*  connecting 
it  with  the  den  rata, 

Affx/eraior  L'i/amt^nfA  are  short  and  thick;  extending  from  the 
Bides  of  the  apex  of  the  processus  dcntatUii^  to  a  process  on  the  inner 
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side  of  each  condyle.  They  limit 
rotation  of  the  head. 

Middle  or  Sti'aitfht  Ligament] 
reaches  from  the  tip  of  the  pro- 
cessus dentatus  to  the  anterior 
edge  of  the  foramen  magnum. 

Captftdar  Liijammi  of  the 
oblique  process  of  the  atlas  and 
den  lata  is  very  loose. 

Lncerti  Lf'fptmcnkm  are  liga- 
mentous bands  extending  from 
the  occiput  to  the  posterior  part 
of  the  body  of  the  dentata. 

LtQAMCItTS     07     THE    FF-  T.VI8, 

Sacro-Iliac  *S^m;>%m.— The  articular  ftuxkccB  %\^  ^^\^^h.\ri 
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Fig.  3C 


tilage  flB^  united  by  short,  thick,  strong  fibres,  ivblch  are  witb  diffi^ 
cuhy  divided*  A  yellow  fluid  h  BomciiiTies  interposed,  and  in  cbil* 
dren  and  pregnant  woraeo  n  synovial  membrane. 

JSacro*Hiac  Ligament ;  short  ligatneu  toiis  fibres  papsin|r  frnm  bonf 

to   bone    Furroundinp     tba 
joints  and  thicker  behind. 

Sacro  -  Sptnmts  XiV/fi- 
meiif ;  consists  of  two  la- 
mina*, composed  of  tiume- 
roos  strong  fibres,  passing 
from  the  posterior  inferior 
Bpiuous  process  to  the  tran»* 
verse  proces^ea  of  the  third 
and  fourth  Bacral  vertebne. 
Grva  k'  r  Sa  cro-  tSc^'a  tic 
L  iija m ni  i^  e x  te nds  f ram 
the  pojiterior  inferior  spi- 
nous process  of  the  iliutii, 
Diargin  of  the  sacrum  and 
of  the  first  bone  of  th« 
coccyx,  to  the  inner  margin 
of  the  tuberosity  and  ratuoa 
of  the  iischium. 

Leaser  Sfjcro  -  Sciatk 
lAfjament  i  in  front  of  last  j  arises  from  the  Bide  of  the  sacrum' 
(Fig*  34),  and  coccyx;  inserted  into  the  spine  of  ihe  ischium. 

These  two  li^^araents  form  th« 
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po^slcrior  and  lateral  boupdjiries 
of  the  pelvis^  converting  the 
sacro- sciatic  notch  into  two  fora- 
mina** (Fig.  34)* 

liio-Lumhnr  Lif/amcnt,  pa^set 
from  the  transverse  process  of 
the  bat  lumbar  vcrtebm  to  the 
posterior  purt  of  the  crcat  jf  ihe 
ilium,*  (Fig.  ?.50 

X M m  ho  '  So rrit I  L hja mtHt^ 
arises  from  the  transverse  pro* 
cesa  of  last  luuibar  vertehnij  and 
18  inserted  into  the  upper  part 
of  the  sacrum.*     (Fig,  35*) 

A  n trrio r  Corri/tjtft I  Litja m en L 
— Its  fibres  are  indistinct,  often 
wanting ;  they  run  in  h'ont  nf  ihd 
whole  leogtb  of  coccy/  Vtam  ^he 
last  bone  of  the  sacrft.^* 
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\ier\or  Otd'yijeal  Ltyamcnt^  ansea  from  the  inferior  margin  of 
t^ral  canal,  and  terminates  at  the  secfmd  bone  of  the  coccyx. 

Ohturator  Ltf/amnd^  {^*^r^'  3^)- — J^^i^^s  up  the  thyroid  foramen;  in 
membra  no  118  and  thin,  perforated  at  ita  upper  part  fur  the  tnLosmiB- 
aion  of  the  obturator  vessels. 

Sub*Pubic  Ligament. — A  thick,  trianpjkr  ligament,  roundinjr  the 
apex  of  the  arcb  of  the  pubis ;  reaching  from  one  bone  to  the  other. 

St/mphi/»ig  PtiLix. — The  bones  are  connected  by  fibro-canibge,  re- 
eeoibling  intervertebral  substance;  in  youth  there  is  a  synovial  mem* 
brane,  A  few  inms verse  Hbres  in  front  and  behind  are  called  ante- 
rior and  posterior  h^aments. 

THORAX. 

VaBTlBa^    WITH    THS    RIBS. 

Avtertor  or  Radiattd  Lhjammt,  - — Short  fibres  radiating  from  the 
bead  of  the  rib,  to  the  two  cuntiguous  vertebrae  and  the  substance 
between  tbeni. 

Copmfttr  Litjamcnt.  —  Surrounds  the  bead  of  the  ribj  thickest 
above  «nd  below, 

hiUr-artkuhir  Lu/ament. — A  thin  band  passing  from  the  ridge  on 
the  head  of  a  rib  to  the  iiilervertebrul  substiuee,  dividiii|*  the  cavity 
into  two  parts,  each  of  winch  has  a  distinct  synovial  membriiue.  The 
first,  eleventh,  and  twolfLh  are  exceptions  to  this  rule. 

The  tubercle  of  the  rib  i»  connected 
to  the  tnmsvorse  procesises  by  a  atp^u- 
Itir  ligament.  The  intenxtil  roato-trun*- 
verse  lifjamcnt^  pussos  from  the  inferior 
edge  of  the  transverse  process,  and  is  In- 
sertcfl  in  the  sharp  edge  of  the  neck  of 
the  rib  below. 

External  cogto-trart^trrse  Lii/ament^ 
—  Is  c|uadningular,  extending  between 
the  transverse  process  und  the  contiguous 

PV  Middle  rosfo4ransverse  Lif/amaiL  — 
A  collection  of  short  irregular  fibres 
mixed  w*ith  reddish  adipose  tissue,  pass- 
ing direcily  from  the  transverse  process 
to  the  rib. 

BIBS    WITH    STEfiUUlC. 

Anterior  extremity  of  ribs. 

Antcn'cr  radio  fed  Litjamenl^  (Fig.  37). — Consists  of  a  n  vim  her  of 
fibres,  reaching  from  the  cartiljige  of  the  true  ribs  to  the  sternum,  and 
blend  I  ug  themselves  with  the  peno-teuiu, 

PuBlcrlor  radtakd  LigfimcuL — ^Not  so  disU^ti  ^ft  \N\e \^'^y 'V^'^^^ 
in  the  saiuo  direction  upon  the  under  aurtuce. 
6* 
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CosfO'Xiphoid  Ligament — Readies  from  the  cartilages  of  tbe  «xth 
and  seventh  ribs,  to  the  ensiform  cartilage. 

A  synovial  membrane  and  ligamentous  fibres  are  found  between  the 
fuxth  and  seventh,  and  eighth  and  ninth,  sometimes. 

UPPER  EXTREMITY. 

8H0ULDBB. 

The  clavicle  and  Ftcrnum  have  interposed  a  wedge-shaped  inttr' 
articular  cartilage^  dividing  the  joint  into  cavities,  and  the  whole  is 

surrounded  by  a  strong  capsular 
Fig.  37.  ligament "  (Fig.  37),  which   is 

fibrous  and  thick,  looser  before 
than  it  is  behind. 

Inter-clavicvlar  Ligament.^ — 
A  ligamentous  cord  stretching 
from  the  end  of  one  clavicle  to 
the  other. 

Rhom  hoid  Ligament.*  —  A 
strong,  thick  ligament,  proceed- 
ing from  the  upper  surface  of 
the  cartilage  of  the  first  rib 
obliquely  upwards  and  outwards 
to  the  inferior  and  sternal  end  of 
the  clavicle. 


CLAVICLE    AND    SCAPULA. 


Capsular  Ligament,^ — Surrounds  the  acromion  process  of  the  sca- 
pula, and  the  external  extremity  of  the  clavicle.  The  fibres  upon 
tbe  upper  and  lower  surface  are  very  distinct  and  strong. 

Coraco^lavicular  Ligament*  (l^^ig-  38). — Consists  of  two  parts, 
one  of  which  is  called  conoid;  it  is  triangular  and  vertical;  commen- 
cinp^  at  tbe  root  of  tbe  coracoid  process,  it  expands  as  it  ascends,  and 
is  fastened  to  tbe  tubercle  at  the  inferior  extremity  of  the  clavicle. 
The  other  is  called  trapezoid;  it  is  in  front  of  the  last,  arises  at  the 
internal  edge  of  the  coracoid  process,  and  proceeds  obliquely  upwards 
to  a  ridpje  on  the  lower  surface  of  the  external  end  of  the  clavicle. 

Bijid  Ligament. — Is  an  aponeurotic  expansion,  commencing  at  the 
coracoid  process,  terminating  upon  the  inferior  surface  of  the  clavicle, 
and  also  upon  the  cartilage  of  the  first  rib.  It  protects  the  inferior 
portion  of  the  subclavius  muscle. 

Coraco-acromial  Ligament^  (Fig-  38). — Is  thick  and  trianprular; 
the  baso  commences  upon  the  outer  edge  of  the  coracoid  process,  and 
the  apex  is  fastened  to  the  acromion ;  it  prevents  a  dislocation  of  the 
humerus  upwards. 

Coracoid  Ligament*  CFig  3P). — Is  a  small  transverse  fascioulas, 
stretched  across  the  coracoid  notch,  and  converting  it  into  a  forame& 
for  the  supra-scapular  artery  and  nerve. 


ELBOW   JOINT. 
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Capsuhr  Llf^nmail^  (Fig,  88). —  Fig.  88. 

Surrounds  the  gleBoid  cavity  aud  the 
neck  of  the  bumerua.  It  is  loose  and 
perforated  by  the  tendon  of  the  long 
head  of  the  biceps*'  It  is  deficient 
behind }  tbis  de^cieney  is  supptieil 
by  the  teodons  of  the  surrounding 
mtiscleS;  particularly  tho  »ub-scapu- 
laria. 

Voraeo-h  u  m^ral  L  itju  ment^' —  Is 
Bometimctt  called  aJt»i(ittum.  Is  a 
thk*k  fiisciculua  of  the  capsular  liga- 
ment, proceed iirf;  from  the  coracoid 
proccflB*  It  boldfl  the  head  of  the 
Done  oa  a  level  with  the  glenoid 
cavity. 

Glenoid  LitjamenL — A  prismatic 
ring  of  fibrO'Cartilage,  attached  to  the 
edge  of  the  glenoid  cavity,  and  in- 
creasing its  depth.     The  synovial  niemhranc  is  very  extensive,  i 
oommuuicatcd  with  the  bursas  of  tendons  in  the  viciuity. 


ELBOW   JOINT. 


Captm^ar  Ligament  —  It  surrounds  the  extremities  of  the  hume- 
rus, Ta.dtus,  aud  ulna.     It  is  strengthened  by  the 

ftifenial  lateral  Ltf/timent'  (Fig*  ^^)i  whirh,  commencing  at  the 
internal  condyle,  has  two  insertions,  one  into  the  ooronoid,  and  iba 
other  into  the  olecranon  process  of  the  ulna. 

External  lattral  Ligament*  (Fig.  40). — Ts  triangular^  commeincing 
at  the  external  condyle,  and  terminating  in  the  annular  ligament. 

Carovary  or  annular  Ligament^  (l^'ig-  ^^)^ — Is  strong  and  dense, 
surrounding  three-fourths  of  the  head  of  the  radius  j  its  extremlliea 
are  fastened  on  either  side  of  the  lesser  sigmoid  cavity. 

Jni€ross€oiis  Litjamevt^  (Fig,  39). — Is  a  ligaroeotoiis  membrane, 
filling  up  the  space  between  the  nidius  aud  ulna  throughout  their 
length.  It  is  perforated' at  its  upper  purt,  for  the  transmission  of  the 
posterior  interosseal  artery  j  this  deficiency  is  eouipeuaated  for  by  the 
ligamentum  teres*  (Fig.  3^*),  whose  fibres  are  obliqne  and  in  an 
opfHJsite  direction  to  those  of  the  interosseous  ligament.  It  commences 
at  the  coronoid  process,  and  terminates  below  the  tubercle  of  the 
radius. 

Saccififrm  Ligament. — Is  a  loose,  capsular  ligament,  surrounding 
the  lower  extremity  of  the  ulna»  and  attached  to  the  lesaeT  %\^?cftw\^ 
cavity  of  the  radius.     This   is  strengthened  \>^  l\\c>  oTxterltn'  Tad\o- 
nitmr  ligament^  {^'^i*  ^^)j  which  papsc«  obWryueV^  >i^\,^<i«\i  ^^  ^^^** 
hones,  and  hy  the  posferior  ratlto-tilnar  IhjamcnU 
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Figp  40. 
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WRIST     JOINT. 


Tills  joint  is  fonncd  bj  the  greater  Figtnoid  caTity  of  tlie  mdiof 
and  by  ilie  soapboid,  Feniiluniir,  and  cundfonti  bnnifs.  It  h  eurrcmnd^ 
by  xh6  c?ipsiiLir  ligampnty  wbicb  m  streniitht'ncd  by  an  avferio-r  /iW- 
vi^nf^  (Fig.  42),  a  broad  nicinbmioua  bjyerj  an  mtfvnal  iaieral 
fh/fftuftifj^  roacbiTig  from  tbc  sryloid  prnctsis  ftf  the  ulna  to  tho  cunei- 
f(  •  n J 1  nw]  p i y i  fi  it n i  b^ i n o  ;  an  r_r /*  i" ^/ f^l  la ferrt I  ft^jttvi infj*  ren c h  1  n fi  from 
tlie  ttyliiid  jtmecss  cif  tbc  ratHus*  to  tbc  jriCiiphfiiJ  bone  ;  and  sL^toKieri^ 
1i(jnmttii^  wliich  is  lliin  nnd  lnost%  pafiinirhfx  bf  tween  the  poatorior 
Burfato  of  the  nidiii!?,  &pTnibinnr,  lUid  cunfil^inii  bnnea. 

Tlie  tfirpitf  h\ni*B  an?  bcld  t<igt  ther  by  donnif  and  palnwr  Hgamente. 
The  jtiiii/^n-m  fjffitt:'  ha*  a  dii?finet  ettpauhfr  ii(/*tmeiti.  The  aiTaog&- 
Q](ut  of  I  be  pynoviul  iiu-mbrane  i^  represented  b)^  Fig.  4+?. 

The  btisrs  of  the  m^tticurpol  Imtcs  are  ficcHrfd  to  the  &ecoEi3  row  of 
lie  carpal  bf*nt'S  by  fibrous  bnnds  ealk'd  fforml  i^nA  juilmar  ligHtncatib 
Th&t  of  the  thumb  ba^c  n  true  to^aulur  ItyamcnL 


r llf  0  K E    J o I X T fl . 


The  joint  between  the  mctfloarpal  bonca  and  the  fir^t  row  of  phi^ 
l.'ingi"^^  is  a  balband-^eki't  jfunt-      It  h  pf cured  by  an  h}ttrnai  utkA 
rxti  ruffl  httnd    li^firni^nt  "^  rFiiT-   42),  wliTch    viny  very  tbick   in    pr* 
jK>riinn   U)  the   J«ize   ui    the   bone;    tiie   auimor  or  pahudr  iKjajnent 
is  iu  front,  and  has  the  floxor  tendons  playing  over  it;  the  extent 


WRIST  JOINT  —  KNEE  JOINT. 
Fig   42. 
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tendon  talcing  Iho  place  of  a  pogtrrwr  Itgament,     The  heatla  of  the 
mefacarpal  bones  are  i*1«o  connected  by  trnnsveree  ligamentsi.'* 

Tbe  st'Pond  and  third  joint-s  of  the  finger**  are  arranged  upon  the 
same  prindple  aa  the  firat,  with  the  exception  of  the  transverse  Hga* 
ment. 

iOWER  EXTREMITY. 

HIP    JOINT. 

Cap&ulfir  Ligament^  f^>f?*  3^)* — Is  ^^^  l^r!:»^st  and  stronprost  Ci»p- 
sole  in  the  body,  and  surrounds  the  acetabulum  and  the  neck  of  the 
femur  It  i^  tbieker  nnd  longer  \n  front  than  it  is  behindj  tind  is 
Ftrengtbened  by  a  bundle  of  fibrea,*  called  iHo'/t-moraL 

Cof^hid  Ltfjament*  (^ig*  •^■*)- — 1«  ^  tbick  prismatic  ring  of  fibro- 
carti la ge,  surrounding  and  deepenin<;  the  acetabulum. 

Litjttmentum  ieres^  (^Jg-  S4). — Is  attaclicd  to  a  pit  upon  the  head 
of  the  fcnrmr,  and  divides  into  two  fiiseiculi,  wliick  are  inserted  into 
the  cornem  of  the  notch  of  the  acetabulum  nnd  inio  the  cotyloid  liga* 
ment.  The  Bjnoviiil  membrano  is  extensive^  aud  the  llaversiun  mtks& 
is  large. 

KNIB    JOIKT. 

This  joint  is  surrounded  by  an  expansion  rf  l\ie  ttis^\ii\^\a.  ^^  ^^ 
thigh,  called  the  inv(/fucrtim  t/rncralc. 
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ANATOMT. 


Anterior  Ligament, — Is  the  liyammt  of  fJie  pattHa*  (Fig.  44);  it 
is  the  strougcst  ligament  of  the  body.     It  is  a  continuation  of  the 

tendon  of  the  quadriceps 
Fig.  44.  Fig.  46.  muscle,'  in  which  the  pa- 

tella' is  enclosed,  previous 
to  its  insertion  into  the 
tubercle  of  the  tibia. 

Pmterior  Ligament.^ 
Is  the  ligament  of  H7n- 
tilow  *  (Fig.  45).  It  is  a 
broad  ligament  passing 
obliquely  from  the  exter- 
nal condyle  of  the  femur 
to  the  posterior  part  of 
of  the  internal  tuberosity 
of  the  tibia.  Its  stronprest 
fasciculi  are  derived  from 
the  semi  -  membra nosus 
tendon.'  It  has  numerous 
openings  for  blood-vessels. 
Internal  Jjoteral  Ligament. — Is  broad,  thin,  and  membranous,  ex- 
Vnding  from  the  internal  condyle  of  the  femur  to  the  lower  part  of 
^e  internal  tuberosity  of  tho  tibia.' 

External  Lateral  Ligament, — Is  a  strong  cord-like  ligament'  reach- 
ing from  the  external  cohdvle  to  the  superior  extremity  of  the  fibula. 
Posterior  to  this,  and  parallel  with  it,  is  another  shorter  ligament  also 
;:onnecting  the  femur  and  fibula. 

Semilunar  Cartilages. — Are  two  prismatic  rings  of  fibro-cartilage, 
deepening  the  articular  surfaces  of  the  tibia.     The  extemaF  (Fig.  46) 
is  the  smaller  and  more  circular.     The  internal '  is  the  larger  and  a 
semicircle.    The  extremities  are  attached  to  the 
spinous  process  of  the  tibia.    A  small  transverse 
ligament*  connects  them  behind. 

Crucial  Ligaments. — These  cross  each  other. 
The  anterior*  (Fig.  46),  arises  from  a  roughness 
in  front  of  the  spine  of  the  tibia,  and  is  inserted 
into  the  posterior  part  of  the  internal  face  of 
the  external  condyle.  The  posterior*  com mences 
at  a  roughness  behind  the  spine  of  the  tibia,  and 
is  inserted  at  the  anterior  part  of  the  external 
face  of  the  internal  condyle  of  the  femur. 

The  synovial  membrane  is  the  most  extensive 
in  the  skeleton ;  it  forms  folds  in  the  interior 
of  the  joint,  one  of  which  is  called  the  liga- 
mentum  mucommf^  which  b  triangular  in  shape, 
passing  from  the  condyloid  notch  to  a  mass  of 
fat  in  front  of  the  tibia.    The  alar  ligament*  are 


Fig.  46. 
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fringed  folds  of  tbo  syuovial  meiubrane,  conlaioing  moEses  of  fat  ov 
each  mJe  uf  tlie  patella. 

The  tibia  and  iibida  o'lC  counecteil  aboTe  by  the 

Anterior  ^Superior  Liffuwmt'^  (I^ig-  '^^)  — ^  phort,  stroupf  liga- 
meot,  extending  obliquely  between  the  beads  of  tbe  two  bones  in 
front. 

PoMerwr  Superior  Li^jameni  *  (Fig.  46). — Passes  oblffjuely  between 
he  heads  of  the  two  bones  behind.  The  s^ytioviiil  menibrano  of  thifl 
nrticulation  is  generally  distinct  from  that  of  the  knee-joint. 

Iiitf*roMijf/ii&  Lif/amt'tU ''  (Fig-  46), — Is  stretched  between  the  tibia 
and  libula  throughout  their  entire  length,  and  na  opening  at  iU«  u[iper 
part  transmits  the  anterior  tibial  artery. 

Anterior  Inferior  Ltifameni  (Fig.  48), — Is  a  broad  band  passing 
obliquely  between  the  two  banes  in  fronts  and  at  their  tower  estre* 
mity. 

Jhsterior  Inferior  Ijgament.  —  Is  Bonicwhat  einiilarj  pasBiog  ob- 
liquely between  the  luwcr  extroinitie«  of  the  two  bones.  Bes^ides 
these,  tho  tibia  and  fibula  are  united  by  shorl  strong  fibres,  passing 
from  the  couti^^uouij  surfuiees  of  the  two  bouts. 


ANKLE    JOINT. 


Is  the  most  perfect  hinge  in  the  body. 

Internal  Lateral  or  DtlkntJ  Lii/oment^  (Pis:.  47)* — Is  Iriauptilar ; 
its  apex  is  attached  to  the  iiUermil  nialleoluFj^  and  its  base  to  the  os 
eulci^i  astragalus  and  calcaneo-Beaphoid  ligament.  Tbe  tibialis  posticus 
tendon  runs  in  a  trochlea  upon  it. 

External  Loteral  Litjameiit^  ^  *  (Fig.  48). — Consists  of  throe  parts, 
which  arise  from  the  external  roallcolusj"  the  uw/tr/w  passes  forwards, 
and  is  inserted  into  the  astragalus ;  the  middO'  descends,  and  is  iq- 
serted  into  tbe  os  caleia ;  the  posterior  parses  bnukwards^  and  is  fastened 
to  the  astragalus.  The  synovial  njembrane  is  large  and  W>se,  and  \b 
rtjflected  upon  some  condensed  cellular  ti.ssue  In  front,  wliieh  is  sou*c. 
times  called  the  anterior  ligament. 


Fig.  47. 
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TS  ANATOMT. 

ARTICULATIONS  OF  THE  FOOT. 

The  astragalus  and  as  calcis  are  united  by  &  strong,  tbick,  inter- 
osseous liganienty  passing  from  tbe  groove  on  the  upper  surface  of  the 
08  calcis  to  tbe  corresponding  one  of  the  astragalus.  —  Posfen'orfy 
there  is  a  short  ligament,  called  tbe  posterior  ligament,  upon  which 
plays  tbe  tendon  of  the  flexor  longus  pollicis  muscle. 

The  OS  calcis  and  scaphoid  are  united  by  the  superior  ealcaneO" 
scaphoid  ligament,  which  passes  from  the  inside  of  tbe  cnreater  apo- 
physis of  the  OS  calcis  to  the  outside  of  the  scaphoid ;  and  by  the  in- 
ferior calcanco-scaphoidy  which  occupies  the  triangular  interral 
between  the  lesser  apophysis  of  the  os  calcis  and  the  tubercle  of  tbe 
scaphoid.     Upon  this  rests  a  portion  of  the  head  of  the  astragalus. 

The  OS  Calais  and  cuboid  are  united  by  the  superior  calcaneo-cuboid 
ligament,  which  is  a  very  thin  flat  band  of  fibres  extending  directly 
forwards  from  the  os  calcis  to  the  cuboid,  and  by  the  inferior  calcaneo- 
cuboid, which  consists  of  two  planes  of  fibres,  of  which  the  superficial 
or  inferior  layer  is  a  strong  band  of  pearly-white  fibres,  extending 
from  all  the  under  surface  of  the  os  calcis  to  the  groove  of  the  cuboid. 
The  deeper-seated  or  superior  layer,  extends  from  the  anterior  tube- 
rosity of  the  OS  calcis  obliquely  to  the  ridge  of  the  cuboid. 

The  astragalus  and  scaphoid  are  united  by  a  thin  semicircular  liga- 
ment, consisting  of  parallel  fibres,  extending  from  the  neck  of  the 
astragalus  to  the  margin  of  the  concavity  of  the  scaphoid. 

Cuneiform  Bones. — ^They  are  united  to  each  other  and  the  scaphoid, 
by  dorsal,  plantar,  and  interosseal  ligaments. 

The  Bases  of  the  Metatarsal  Bones. — That  of  the  first  is  united  by 
a  strong  capsular  ligament  with  the  internal  cuneiform  bone,  having 
a  distinct  synovial  membrane.  Those  of  the  second  and  third  are 
united  with  the  middle  and  external  cuneiform  bone,  by  don>al  and 
plantar  ligaments;  those  of  tbe  fourth  and  fifth  by  dorsal  and  plantar 
ligaments  with  the  cuboid. 

TJie  heads  of  the  metatarsal  hones  are  united  to  each  other  by  a 
strong  transverse  ligament ;  and  to  the  phalanges  by  two  lateral,  the 
plantar,  and  an  expansion  of  the  extensor  tendon. 

The  phalanges.  —  Their  ligaments  are  arranged  similarly  to  those 
of  the  hand,  and  consist  of  ^tro  lateral  and  one  plantar. 

TEETH. 

The  teeth  are  placed  in  the  alveolar  processes  of  the  upper  and 
lower  jaw,  and  are  the  hardest  portion  of  the  human  body.  The  per- 
manent teeth  are  thirty-two  in  number,  sixteen  in  each  jaw ;  they  are 
divisible  into  four  classes.  On  each  side  of  each  jaw  there  aro  two 
ifu'isors,  one  cwpid,  two  li-cufftidf  and  three  molars.  Each  tooth  con- 
sists of  a  body  or  crown,  which  is  the  part  exposed  above  the  gum; 
the  neck,  a  narrow  portion  surrounded  by  the  gum,  and  a  root  or  fang 
whicb  is  contained  within  the  alveolus.    The  roota  ax€  iurroonded  bj 
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a  periosteum,  and  perforalod  at  tbeJr  extremities  by  a  foramen  for  the 
transmission  of  aD  artery  and  Derve. 

Inriwrit. — ^Are  next  to  the  median  line;  tbelr  edfre  18  bevelled, and 
ill  early  life  serrated;  tbe  root  is  single  and  coDoidal;  those  of  the 
upper  jaw  are  larger  than  those  of  tbe  lower  jaw. 

Cuspidy  or  Canine.  —  These  are  neit  to  the  incisors.  They  have 
conoidul  bodies,  and  their  roots  are  Ihe  longest  Those  of  ihe  upper 
jaw  are  Bometimes  called  cye*teeth,  those  of  the  lower  jaw  Btomach-teeth. 

Bi-ciMpids, — Are  next  in  size  to  the  molars.  The  body  lias  two 
grinding  points,  of  wbirb  the  external  is  tbe  larger.  The  root  is 
fuiiietiiues  bifid  and  grooved  upon  eitlier  side.  Tbe  anterior  is  tbe 
smaller. 

Molars.  —  Tbey  bavc  large  quadrilateral  bodieg,  with  four  or  five 
grinding  points.  In  the  upper  jaw  they  have  three  diverging  roots, 
twa  of  which  are  external^  and  one  i&  internah  lo  the  lower  jaw 
thf^y  have  but  two  root^»  which  are  anterior  and  posterior.  Tbe  third 
molar  or  wisdom-tooth  is  smaller)  and  less  perfectly  developed  tbaa 
the  other  two,  and  does  not  appear  until  manhood. 

Fig.  49. 
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Sft^uclure. — Each  tooth  has  three  textures,  the  ivor^  or  dentine^  tbe 
etinmrly  and  the  cfviffthim. 

The  ivoiy  forma  tbe  largest  portion  of  the  body^  neck,  and  root»  and 
givcfl  form  to  tbe  tooth.     It  is  of  a  dull  white  colourj  and  harder  than 
bmie.     Although  apparently  very  compact,  nevertheless  it  consists  of 
numerous  fine  tubta  (jdento/  tubuU)^  the  average  diameter  of  which  is 
abrmt  :ji;^07(tb  of  an  inch.     These  tubes  are  larger  at  their  comnicuce- 
mcnJ,  which    opens  upon  the  pulp-cavitj'.     They  radiate   in   nearly 
paralhd  lines,  and    their  finest  ranjifications  soiuetimcs  terminate  lE 
minute  cells  or  in  loops.      The  tubular  cburacter  is  proven  b^  iVv^  ^^ar 
s4igo  of  ink  and  other  fluids  along  thcui.    Tbe  UUvitlxiWVx  %xi^3sX3k:okR» 
i;j  translucent,  ?*nd  fiDcJ/^rafiulur. 
7 
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Dentine  consists  of  28  parts  of  animd,  and  72  parts  of  ^arlhj  msl^ 
ter.  Tlie  principal  coTnpcincntB  are  gebline  and  phosplmte  of  litne. 
It  contains  neither  blood  vessels  nor  nerves> 

The   enamel  is   the   hardest  portion  ;  it  encmsta  the  body ;   it 
white,  brittle,  and  ec mi-transparent,  tbieker  upon  the  grinding  »ut 
nnd  terminates  by  a  ihin  edge  at  the  necik.      Its  slructare  consisl 
radiating  hexagonal  prisms  of  about  Bjijth  of  an  ioeh  in  diameter^ 
possesses  neither  ve§5iela  nor  nerves.     It  is  eoi 
almost  entirely;  so  that  th( 
animal  matter. 

The  cementum  or  crtieta  ff 
of  the  tooth,  from   the  ajr*- 
structure,  containing  cells  ai 
in  nge,  making  the  teeth  of  ■ 

A  cavity  exists  in   the  b 
by  a  jiidp^  which  is    prin 
nerve,  which  enter  at  the  en 
diminishes  in  adult  life  by  tue  lonnatiuu 


coin  posed  of  earthy  inatl«r  j 
icid  leii?ea  but  a  truce  of  iJie 


a  thin  coating  over  the  root 
tnel.  It  re^emhles  bcine  ta 
ItinoreaecB  with  the  adv^nco 
)pear  to  prciject. 
of  th«  teeth,  which  ia  WML 
ed  of  »n  artery,  Ycin,  and 
the  point  The  pu1p-{mTtlf 
of  ceineDtunj  in  Its  tif»pef 

part,  which  prevents  the  exposure  of  the  pulp  even  when  the  bodj  is 

much  worn  away. 

Fig,  5a 


I 


I 


An  infant  gum  ctmtriins  the  rudiuieut^i  of  !ift_v-two  lee  ih,  in  sepFiratie 
cavities;   tw^enty  f^f  tbeiu  appear  between   tho  !*iAth  nifmth  at>d  ihird 
year  of  ;ige,  and  fJl  out  between  the  f?ixth  and  twelfth  year;   they  aro 
therefore  called  tlir  drridumtM  or  milk  teeth,  of  whi^h   there  are  tit^ 
tncisors,^-^  one  cu^^piJ^*  and  iiro  m&htrSj^'*  on  either  side  of  eaoh  j«w^ 
The  order  of  the  irruption  is  irreguUr,  but  the  average  is  m  foJlows: 
at  llie  seventh  month,  two  ruitldic  incisors;  uinth  tnonth,  two  lateml 
twelfth  month,  first  molar ;  eigliteeiitli  irinnth,  canine ;  twenty-fourth 
two  la5t  molars.     The  teeth  of  the  lower  jaw  precede  tboise  of  tin 
upper  by  a  short  interval     The  oriiiitt^l  i^t:ite  of  the  tooth  is  a  eoi 
pulp  contained  in  a  sac,  which  pulp  gradually  becomes  converted    in 
dcutinc.     The  enamel  is  formed  in  the  outer  wall  of  the  sac.      Tl 


CELLULAR    TISSUE  —  FAT  —  SKIN. 

oomentum   h  formed  by  tbe  periosteum  of  the  toolbj  whieti  U  tliQ 
i^mjiios  of  tke  old  sac. 

INTEGUMENTS.  ETC. 

0  E  LLr  LA  It    Tf  19171, 

The  cellular  or  areolar  tisBiie  is  that  Rubstnncc  foand  so  unlreraally 
dhtributed  throuirhout  the  bmjy.  It  servcf?  for  the  purpose  of  con- 
nect iog  lOiiRoles  and  other  orparis,  and  tiho  forms  a  protection  RguinsI; 
pressurej  lit^io^  particiilurly  almndiint  benfatb  the  skii].  Wht'O  parta 
nre  torn  in  a  sybjoct  it  is  very  distinct,  nnd  ita  characters  can  tbon  be 
best  observed.  It  will  be  ft^und  to  be  wliite  in  colour  usuully,  and  to 
cons >t  of  a  number  of  cells  or  ureolic  which  frequently  coniuiunioate, 
as  is  manifested  in  ana^^area,  empby^enin,  and  eechynmsis.  It  is  etrisrjo 
and  tou^h  wlicii  fresh  ;  when  dried  it  b  t^pntpie  and  eris*pj  lonj*  boiliug 
eonvertH  most  of  it  into  gelatine.  Its  ttHtifhnrsH  is  due  to  one  set  of 
lihret,  wliteh  are  wldte^  inel.'n^tie,  nud  straight;  of  sueli  most  ligaments 
are  fc>rnu  d»  Its  ehtatirii^  is  due  to  another  set  of  fihre.s,  whieh  are 
yellnw,  clastic,  and  curling;  of  such  the  ligaraentum  uuchcU  and  middle 
coat  of  arteries  are  composed. 

It  is  very  valvular,  though  most  of  its  vcsselis  do  not  contain  red 
blood  in  henlth,  as  may  be  seetj  in  inflii urination  produced  by  the  air 
or  any  other  biimulus.     Its  moisture  is  due  to  scrum. 


Fat  is  found  lu  almost  every  part  of  the  body,  with  the  exeeptioa 
of  tbe  penift,  ear,  eycliii,  and  ball,  interior  of  cranium,  longs,  &c,,  &c., 
hut  in  great  abundance  under  the  nkin  and  around  the  serous  mem- 
branes. It  is  of  a  yellowish  colour,  and  in  life  is  in  a  fcmi*!luid  con- 
ditioD.  It  consij^ts  of  three  eleinentSj  stearine,  margarine,  and  elaine, 
which  are  eontaintd  in  veHicle4§  aggregated  in  hibules,  held  together 
by  areolar  tis.«ue.  In  women  fat  ijj  more  abundant;  and  in  infauta 
it  is  upon  the  surface  of  the  body,  rather  than  in  the  cavities. 

It  is  of  use  in  diminisliing  pressure  upon  the  hands  and  feet  j  re- 
tains heat,  being  a  bad  conductor,  and  assists  IE  Dutrilion^  as  is  nmni* 
fesled  in  hiberm&ting  animals. 


The  skin  is  an  external  covering  and  protection,  m  well  as  an  organ 
of  touch  and  excreiinu.  Its*  colour  and  tbickne^ss  vary  in  dilferenl 
persons  and  in  different  parts  of  the  wui\c.  perst>n.  At  tbe  orifices  of 
cavities  it  is  converted  irtto  mucous  membranes.  The  hirgcst  icrut/citi 
are  produoed  by  the  eon iract ions  of  muscles,  and  by  tfic  flexion  ui^ 
jmnts;  nthcrs  of  an  angular  variety,  owing  to  the  contractile  chanictet 
of  the  fekiu,  ure  seen  upon  the  k.ck  of  the  baud',  lUe  XW^ x^xv^V^  \% 
spiral 


H 
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Fig.  51. 


m 
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The  skin  is  perforated  bj  Laire  and  perspirotory  ducts,  nnd  contai 
sebaceous  glands;  tbese  are  conside: 
as   appertdatjrs.     The  skin   consists 
two   layers,   the    true    ski  in,   also    calli 
cutis  vera  or  chorion,  and  the  cuticle 
epideniiis. 

The  cttfts  vera*  is  the  thicker  nm 

deeper   of  the   two:   it   is   while,  a 

senii-tniEsparent    in    all    persons ;     ji 

internal    or   infHnor   enrfaee    is     much 

blended    with    the    suhjacent    ccllolar 

tissue,  and  contains  a  Dumber  of  pits  Of 

depressions.     The  external  snrfaee  bas  ft 

rmiuhcr    of    conical    projections    calted 

I  jHipiilm   tacfugj^  which  are   parti<*iila' ' 

"  imincrouB  m  those  parts  where  there 

M     ^  /  I  i  uiucb  iiioUon.     On  the  hands  and 

V    ^  (V        ^       Ml  *^^y  ^^^  arranged  in  spiral  and  seiDictr* 

ft^  A  -'4     -  eular   rows,    which    otTOsion    a   simili 

1        '  S\  \s   1  wrinkle  of  the  cuticle.     They  consist 

an  artery,  vein  and  nerve;  the  sensi- 
bility of  a  part  is  in  ratio  to  their  nni]|< 
ber.  The  fskin  itself  is  formed  of  coi 
densed  cellular  tissnp,  the  yellow  fibroi 
element  prcdomiDatintr  where  groat  eluft- 
tieity  Is  rec|uiretl,  as  in  the  armpit  j  the 
white  element  J  where  resistance  is  d^ 
manded,  as  in  the  sole  of  the  foot,  Be- 
tweeo  the  interstices  of  these  fibres  pass 
I  ^/"Vl         innumerable  vesicls,  ducts,  &e.,  ^c.     Tl 

b§  "        ..J         is  thickened  l>y  pressure  i  boiling  reduces 

K 0  .^^esssm^^    ^         ^*  ^  gelatine;    and   tauriin   eonvertfl  it 
into  leather. 

The  etittrk  or  rjn'Jrrmk*^  iiifnrds  pro- 
tect) no  to  parts  moBt  exposed  lo  prr^urv 
or  friction  ;  its  thickness  varies  with  l1 
jiuioiuit  of  pressure  to  whieh  it  is  gul 
jectcd,  as  is  seen  by  the  eonipririsnn  ol 
the  band  of  the  artisan  with  that  of  • 
dtrlicfile  femnle.  It  i.s  not  pcnneatcd  by  vessels  or  nerves,  but  consii 
of  particle?*  arm npfd  in  different  lamiose;  those  that  are  deepest 
p-unuUr,  lho^e  of  the  next  layer  are  more  conipressedt  whilst  tlio#£ 
upon  the  surface  are  mere  scales.  These  superficial  ifcalcs,  which  ait 
horny,  arc  constantly  being  *hed,  and  new  particles  constantly  sup* 
plied  by  the  moist  granules,  which  are  below.  The  laminated  con- 
ditic»n  makes  it  easy  to  divide  into  different  layers,  and  the  inferiot 
hiycr  was  formerly  called  by  a  ditstintt  iiiime,  rctc  mucomm;  but  it 
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Tintbini;  more  ihtxn  the  diepest  or  most  reLently-forraed  part  of  the 
cuticle,  in  wUicli  are  cells  eoBtainiiig  tlie  colounu^  matter  :  iUb  is 
very  abuud^int  la  moks^  freckles^  and  la  the  skin  of  Dcgrocs. 


The  naiU  are  modlfieations  of  the  epidermis,  Their  appearance  m 
too  tUiuihar  to  every  one  to  demand  deBcription.  Thut  portion  which 
is  concealed  is  called  the  n/ftt ;  ihut  whii^li  is  free  or  projecting:,  the 
rffj/e ;  that  attai:bcd  to  the  surfuce  of  the  culU  is  tlie  bfnJtf,  Th« 
nttftrtjc  is  thiit  portion  of  the  cutis  under  the  root  and  body,  whiL-h 
produces  the  rmU,  The  lunula  is  that  crescentio,  white  portion  of  the 
matrix  near  the  root,  and  is  due  to  & 
different   arraogenient   of   the    capil-  Fig.  52, 

lariea  in  that  piirt  of  thematriK.    The  n.  ji^ 

null  firmly  adheres  to  the  Tiiatiix,  and 
is  moulded  ufwm  it  like  the  epidermis 
in  other  isituntions.  Theepiriermrs  or 
cutiflc  is  Cfinftnnnu4  with  the  nail»  and 
neither  piiesos  over  or  under  it ;  bein^ 
es^seotially  of  the  same  structure.  IJy 
mactTali<m  the  epidermis  aud  nail** 
can  readily  be  removed  from  the  ruU'i 
irvvj."  ■  The  hftrdcr  of  the  n^^t  of 
the  nail  i?  jaggetJ,  thin,  and  tRift,  and 
cioiHit^ra  of  newly-formed  substance; 
tlie  deep  tiurfiicc  of  the  hotly  i«  als^*  tkjft,  and  marked  by  louptudinal 
grtX)ves  corresponding  to  the  papillary  ridges  nn  the  Purfiice  of  the 
matrix ;  but  the  edge  am)  i^npcrticial  portion  of  the  nail  is  compoeed 
of  scales  more  deu^e  and  Ebrous. 


l: 


IFttirit  are  found  on  all  parts  of  the  surface,  except  the  pylms  of  iho 
bands,  and  soles  of  the  feet;  and  vary  in  length,  thicki)ej*8»hhjipe,  and 
colour,  according;  to  situntion,  a^ic,  sex,  or  race.  Tlie  n/nt/f  is  that 
poriion  projecting  b<!yond  the  surf  ice;  the  /*ufb  is  that  extremity  con- 
tained in  a  foUitJe  of  tlie  f<kin.  The  euticulur  lining  of  this  follicle  u 
continuous  with  the  bulb  itself,  there  being  a  gnnlustl  change  iu  the 
Bcalea,  as  they  pass  from  the  follicle  into  the  hair-bulb;  the  hair 
it'itdf  grows  from  the  bottom  of  the  fulhde,  like  the  nail  from  the 
matrix^  or  the  epidermis  from  the  cutis.  If  the  hair  is  to  be  coloured, 
ptgment-gniDules  ore  here  also  developed. 

The  human  hair  is  a  ro</,  and  not  as  ocmmonlj  supposed,  a  tuLt, 
The  scales  in  the  axis  of  the  hair  are  softer,  and  not  ho  closely  oaw- 
densed  as  those  of  the  surface,  and  thus  they  contVuv  UtW^iiT  uwi^xixX 
of  pi<5ment  in  the  interstices^  mhicU  produces  lUul  ^jliV  ^^V^^^^"^*^ 
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which  is  raistaken  for  a  fube;  this  loose,  porous  structure  In  the  mil 
die,  is  sometinioi  called  the  medulla,  and  the  condensed,  fibrous  «xto 
rior  is  termed  the  rorier.  The  seales  of  the  cortex  are  icu1>nc*iitt4 
overlapping  each  other  like  the  shitiglee  of  a  roof.  Where  the  hftin 
are  large,  and  cfipcfiiilly  where  tbej  serve  as  tactile  organs,  there  wt^ 
he  a  papilla  in  tiic  bottora  of  the  folliele  furnished  with  nerves  ftnd 
vessels,  which  projects  into  the  hulh,  as  in  the  vvhi^kera  of  a  etk%  %xA 
the  quills  of  a  porcupine  \  an  approach  to  this  papillary  projection  hmj 
be  seen  in  some  of  the  hairs  of  man,  but  their  sisse  is  n^^mcfi  ov<*rnif«4^ 
The  hairs  nKtiuLiIn  a  vifal,  though  ^^t  a  ?ascular  contiexmia  witb 
the  body;  the  moisture  is  pariij  due  Lhe  sebaoeouB  glands^  yrhm^ 
secretion  passes  through  them  bj  ea  ry  attraction.  Mentil 
tion  has  occasioned  the  hair  to  beeon.v  bite  in  a  single  Dtght; 
account  for  this  by  a  secretion  of  fluid  aeid  which  percolates  the 
of  the  hair,  and  ehpinieally  de&troya  the  colour.  Ordinary  gray  \m 
resemblos  other  hair  in  eveij  respeet,  save  that  of  colour. 

F  WE  AT     O  LA  n  1>  S. 

These  are  found  in  errcat  number  upon  the  inferior  surface  of  thf 
cutis  vfva  generally-  In  the  axilla  they  form  a  layer^  an  eighth  of  an 
inch  thick,  whicli  is  mammilated,  and  of  a  reddish  colour.  They  are 
about  the  size  of  a  pin's  bead,  are  soft,  and  often  compressed  and  sur- 
rounded by  a  network  of  capillary  blood-vcsseli.  They  are  disttt^ 
LMiishablc  from  pellets  of  fat  by  their  pink  colaur,  and  semi -transparent 
texture.  When  mn^niBed,  tliey  are  seen  to  consist  of  a  solitarj  tube. 
intricately  ravcdled,  one  end  of  which  is  eloi^ed,  nnd  buried  wi'thtD  the 
gland/  and  the  other  (Fig.  51),  opens  upon  the  skin.     As  it  paasci 

through  the  under  layer 
f5g.  63.  of  the  cuticle,  it^    pari^ 

ctes  are  not  well  defined. 
The  duet  confjists  of  two 
portions;  the  dertnir  part 
winds  tortuouslj  through 
the  true  skin,  and  termi- 
nates in  a  funncl-BhaiNjd 
opening  between  the  pa- 
pilla]! taetufi;  tho  epidev 
n\ ic  por tion  com m en ee* 
at  the  lower  part  of  the 
cuticle,  at  first  very  indi^ 
tinctly  and  withont  any 
defined  continuity  of 
Ftnieturn  with  the  duct 
below,  gradually  assvF» 
inir  the  spiral  form, 
having  the  scales  ofwl 
its  walls  are  composed  arranged  parallel  with  the  axis  of  the  passage. 


SEBACEOUS    fiLANDS — MUSCLES. 

Tlie  flecrctioix  varies  in  odour  in  differeoi  portions  of  tlie  body  and  in 
different  races. 

«KB  ACEOU9    OhAVUS, 

The  snhacrmi'if/laTtds  are  found  io  most  parts  of  tli{?  skiu^  except  m 
tlie  pnlms  and  soles  ;  they  are  most  abuTidant  on  tljc  scalp  and  face, 
especially  about  the  no^.  The  orifices  open  into  hair  folliclci^,  or  upon 
the^eneral  surface.  (Fij^.  54.)  They  coTiBist  of  a  duct,  tcrniioatin2r  fa 
a  blind,  poueb-like  extrcTuity^  lined  by  an  epithelium,  in  ihe  partielesi 
of  which  are  included  granules  of  seba<-enus  matter.  The  gecretion  h 
suWorvient  for  the  Inbncatioii  of  the  hair  and  the  skin.  There  arc 
generally  found  in  their  ducts,  parasites,  of  which  two  epecinieus  ore 
^ven  in  L  aiid  r^  Fig.  53.     Tbe^e  animals  are  found  in  ulmost  every 

Fig.  W. 


individuaJ^  especiiJly  In  those  possessing  a  torpid  skin;  and  they  mul- 
tiply in  sickness. 

The  eeruminoua  glands  of  iho  ear  resemble  the  sebaceoum  glands  to 
etmeture. 


SECTION  III. 

MUSCLES. 

Muscles  arc  formed  of  that  Fubstance  usually  called  y?i«sfv,^\\\«?^\ 
liaB  a  peculiar  contractile  power,  producin|:  moC\oT\\  \\\«?^  c»'«\^\^\..|  \vw* 
depentJcatly  of  the  cellular  Ijs-sue,  vessels,  uud  iifcrv<«^'^W\v«iTi\*T  vcAa 


so 
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tlieir  fuTnintinifi,  nf  p  spfciiil  tissue.  Tbo80  mupeles  wl*ich  are  exl^il#l 
hy  ^hv  will,  ^mh  as  thoHC  fjf  Iccomntiiin^  aru  ciIUh!  vaiuHkirjf.  Thorn 
wihifh  net  iiirlr]»endr'ntly  of  the  ^IIK  such  m  tbo^e  of  tht:  iiitc$itines  anj 
u ( (? ni H ,  H re  ca  1 1 f^ rl  * ^i r 'j/ w it iartf.  V*thin!an/  fiixi^vh  ia  co m posed  ol*  A 
nutii^LT  (kf  liurnilea  of  fibres,  called  fasd euti  or  lueerti. 

The  f5brfB  are  about  ^j^^tb  of  an  inch  m  tiiatjietcr,  and  are  emiaed 
by  ri'fitjljir  trartsvf^rse  »trisB|  wbicb  gi%e  riso  ta  the  temt  *' striped,"  as 
afplird  to  the  voluntary  muecks;  oltbougb  there  are  .«oine  Mri(»iNl 
uiiiMuIur  til  res  found  In  ovi^d         *  *  *  iDToluntary,  aa  in  the  ^s% 

of  tbij  hinirt,  pbaryni,  and  jsopba^us. 

Fjich  fibre  consists  of  i  ainerits  or  fibrillse,  iticliidcMl 

in  a  tubular  sbealh,  fom  delieafe,  clastic  meuibnipe,  ^ 

CJillL'd  tlie  f^areolfTnma.  sists  of  a  nuoiber  of  C|tui<l*  i 

ranguhiT  particles,  arrang  rieSj  aud  called  aarruuM  cl^  j 

Thi'  bliiiMl-resscls  pais  if  'laeif^uli,  and  term  I  Date  tji  it  J 

CMfiilhary  network,  which  ptm  le  fibrilltB. 

Thi*   niTVi's  alif^o  penetrflt  li^  and    terminate  in  Iciopg^^ 

whiuh  ilo  not  penetrjte  the  portoiemnia  ni  tbe  (ibros- 

Jtitfi/tinfttrt/  uiuj^lcs  consi-st  of  pale  "  uiij>trip<'(l  "  fibres,  with  the 
exM^ptMiu  tiY  the  lieurt  and  fiullct.  They  are  grnerallj  fliittcned,  and 
it  is  dMubtfiil  wbi  ther  they  have  ;i  Fnrc(*lemnia.  They  are  inueh  BmaUer 
thau  thf  striped  fibres,  being  not  more  tbu!i  Ti7;\>|>tb  part  of  an  inch  Id 
dsHTUi'ter,     The  chief  cons^t if ucnt  of  musele  is  fibrin. 

The  red  colour  of  mufieles  is  not  nliop:ther  dependent  iipon   the 

capillary  vei'sols,  but  upon  a  peon- 
liarity  of  colouring  nmtter  unitfid 
with  tbein. 

Every  nnisrle  has  a  belly  and 

two   extreniiti*  B  J    that    which     ia 

fixed  is  esilled  tba  orhfin  or  head ^ 

that  whieh  m  moveable,  the  tnsrr* 

Wx    titm.     Tbn:^e  m'hieh   Burrounci  ofi- 

flj^  fiee^T  are  cidled  ^phhufem. 

\f       A  ft  m  ion  h  f<fruied  of  condeiiBed 

..^  wliito  fibrous  tifciFue,  reaching  from 

^  the   end   of    a    niubicle    to    eome 

structure  which  it  is  intended   la 

move* 

For    further     deBcription^    see 

MUSCLES  OF  THK  HEAD  AKD 
KKCK. 

OfiipifO'/ranfana. ' * ' — ^Has  foe 

bellies. 
Origin  J  from  the  superior  semicircular  ridges  of  the  occiput. 


Fig.  55. 
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Jjisertton,  int^  the  superior  njnrgin  of  llie  nrbicolnris  rK*nli,  an(3  cor- 
m^torstupt^rciiii*  ami  into  the  irjtt'rnul  angiilur  prwcsnof  ib«  os  fmntis 
and  OS  nusi.  Uac  ;  it  elevates  tL^  eyebrows,  making  transverse 
wrinkles. 

Cf*mprt*smr  Nari$^ — Oruftn^  from  the  root  of  the  nla  nasi,  /wjw^- 
(ion^  tt'iidinousiy  into  ira  fi-llow  «^n  the  dorsum  of  the  nose,  and  info 
the  lower  part  of  the  08  nasi.  U^f ;  it  either  eooipressca  or  dilates  the 
Dostril. 

'  Othifularix  pafpehrantm^'-^'Thh  16  a  sphiueter  BUrroundlnpr  the 
orbiU  fif  the  eyes*  On'ffin^  from  the  nnm\  process  of  the  superior 
maxillnrvH,  the  os  unguis,  the  int^roal  antrubir  process  of  the  ns  frontis, 
and  the  internal  palpebral  lij^anjetit  Insertion,  into  the  orlital  and 
nasal  procei^st'S  of  the  superior  loaxjllar^  and  into  the  palptibral  lijjn* 
uient.      &' ;  it  closes  the  eyes* 

That  portion  of  the  mubele  immediately  covering  the  eyelids  is 
called  cilia  r is, 

Cotrm/afor  sitpfrrilii. — A  narrow,  small ^  and  pointed  rouselo,  bo- 
ueath  the  oeeipilo-frontalis.  Origin  :  internal  an^^ular  process  of  the 
oa  frontia. — Inst^rfitm^  into  tbe  oceipito  frontalis  and  orbicularis.  Vnf; 
it  mftkes  vertical  wrinkles  of  the  tore  head. 

Levator  Lahii  auiperioris  alapque  Nasi,^ — It  lies  oti  the  side  of  the 
nose.  Orifjin^  from  the  nasal  and  orbitar  processes  of  the  superior 
maxillary  bone.  Insertion,  into  the  upper  lip  and  wing  of  the  nose. 
V^t;  it  elevates  the  wing  and  aides  of  the  nose* 

levator  antjiifi  Orta^ — Small  and  concealed  by  the  last,      Oritjii}^ 

from  the  superior  maxillary  bone,  below  the  infra  orbitar  foramen,    /ii- 

strtion  :  corner  of  the  mouth.      V$r  ;  elevates  the  ao^le  of  the  mouth. 

Zj/fjomatteits  minor, ^° —  Oritjin,  from   the  malar  bone.      Insertion^ 

into  the  upper  lip.      Ixt;  it  raises  the  upper  lip  outwardly. 

Zr/*/omatirH»  nutjor.^^ —  Orif/itt,  from  the  malar  l>one»  behind  the 
last.  Jnn*'rfion^  into  the  corner  of  the  mouth.  Use;  it  draws  the 
mouth  obliquely  upwards  and  outwards. 

DrpreMor  La  bit  super  iaris  alaqnr  Nasi,  — Very  mwch  concealed. 
Oriijin^  from  the  alveolar  processes  of  the  incisor  and  canine  teeth, 
Jnatrdon,  into  the  wing  of  the  nose  and  upper  lip.  6W/  depresst^d 
the  upper  lip  and  wiog  of  the  no!?e, 

Df pressor  angnU  Otia.*^ — Origin^  from  the  base  of  the  lower  jaw, 
on  the  side  of  the  chin.  Inacrfiott^  into  the  corner  of  the  mouth. 
Use ;  it  draws  the  mouth  downwards. 

Depres&or  Lahii  htferifjTts^^ — Ortgirtj  fmm  the  base  of  the  lower 
jaw,  beneath  and  in  front  of  the  last.  It}»ertinnn  iuto  the  whole  side 
of  the  lower  lip.      U^ ;  it  draws  the  lip  downwards. 

L^.vatar  Mt-ntL^ — Is  much  concealed,  and  best  viewed  from  the 
inside  of  the  lip.      Origin^  from  tho  alveolar  procc^^ses  of  the  lateral 
incisor  and  canine  iceib.     Inaerdonj  into  the  lower   lip.      L'm\  ^^. 
elevates  the  lip. 

Buccinator.^* — Orit/in^  from  the  coronuid  ptocesa  «>l  X\i«i\cs^^t  V^^ 


T  .  X; 


.  .  ~  .•  '-r  pr-*cc«.se.«  of  totb  jaws. 
...      >.     r<^. ;  it  draws  the  niomh 

-     .    .  -.•  I. ..-  .T  r-.T-.uij'linp  the  month,  hai 
_••--.    ..  : ;:  «?  ~-.L  cocDccted  with  other 

r—r.     :-t  --:-.-  r  riixi'.iurjaiid  malar  bones, 

•  •  .   "-.'.e.     Inarrtton,  into  the 

"    -T      '^  *."-''■       ^*';  it  draws  the  jaw 

I    -  '  ■  7  ?' • .   J.  21  i  -.onsislfi  of  two  planes 

^  y.  ::::_:•  ^-'  :"  *..:a.  and  pides  of  the 

-    -.^.    .     *      A  r'lT  i'rrcs!  also  arise  from  the 

..-  : .  ::•.•>.-*  .f  the  lower  jaw.      V»e; 

Trr .  :r.e  fVnjoid,  spinous  and 
'.■.z^i*.Tx\  proee.'sts  of  the  sphenoid, 
1'  i  :V  m  the  tuljcr  of  the  upper  max- 
i.lirr  f- ue.  7««t/iVi|i' into  the  neck 
/      ,     ::  :L. ':wer  jaw.     Vac;  it  draws  the 

J^' ^yi/ohims    intenntx.^ — Origin^ 

^  "^f  -^'^  t^'C  intenial  ptoryproid  process, 

^f^  -"v-^...^— ►  -      1'^  p'.rxp'id  fossa  of  the  sphenoid; 

,^-^^^"- — -       11  i  ?r"iJi  the  Eustachian  tul»e.     In- 

•"  ^  -  *. --j"  ■ .  into  the  internal  surface  of 

::.!  a:.;!:'  of  the  jaw.      U»t>;  it  draws 

:lf  j-iw  upwards  and  inwards. 


s   -V5   .Y  THE  NECK. 

'♦     \is.;.c  tVr  the  neck;  the  superficial  and 

s    .vl::*!u.;us  with  that  which   covers  the 
"I ;  !a:iiiua\  between  which  are  enclosed 


-         ..  •:     r  :!•- rv  condensed  cellular  tis«no.  nn.l 

li.ii  naclui'  to  the  larynx  in  front,  iiscludini* 

^j^i-^  t  ho  ucvk.  lk»low  it  is  fastened  to  the 
....  ii^i  •  '"s.  A  srnmt^  pnic<'ss  of  it  exist*  l»o- 
..»vv»  »'  i.w  I'.Mifporal  bone  and  the  an-jle  .'f  the 
. .;  .V  ^.vii-;na\illary  liiranirnt.  It  lomis  a  I  vp, 
...i  V  I-  iu-  i.'iih>-)ivuid  uiusclo,  and  ihince  is  ».rn- 
.i;iij  liu'  Nuiii-la\ius  muscle  into  the  li^mentum 
k  tu'iiit'ii  of  ihc  b«>undarv  of  the  thorax. 
.iU4».      rbite  ui  iucludud  between  two  Luiiirue  cf  ix:« 
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[  fkflcim  of  the  neck,  is  a  broad,  thin  muscle,  and  not  a]waj9 
loped  in  man. 

roro  the  con-  Fig.  67. 

E^Uular  tissue 
claTiole.  In- 
nto  the  mus- 
intrgunients 
I  »ide  of  the 
1  lower  jaw. 
Iniws  the  skin 
eck  and  luwer 
nwards. 

forms  the 
-ominent  fea- 
the  outifide  of 

le   upper  part  ^"^jj^fef^^^lL^^  /    . 

sternum,^  and  ^V  V^      "        '* 

od  of  the  cla- 

Itucrtiotij  into 

toid  process  of 

poral  and  into  the  superior  semicircular  ridge  of  the  occipital 

Ute;   acting  with  its  fellow,  it  draws  the  chin  towards   the 

thhjfoideugJ* — Origin,  from  the  sternum,  clavicle,  and  car- 
r  the  first  rib.     Insertion,  into  the  inferior  edge  of  the  os 

U»e;  it  draws  the  hyoid  bone  towards  the  sternum. 
t>4hyroidtu9.^^ — Origin,  from  the   sternum  and  cartilage  of 
rib.     Iwtertion,  into  the  side  of  the  thyroid  cartilage.      Use; 
the  cartilage  downwards. 

fo-hyoidnts* — Origin,  from  the  side  of  the  thyroid  cartilage. 
ly  into   the   body  and  comua   of  the  os   hyoides.      Use;   it 
nates  the  hyoid  bone  and  thyroid  cartilage. 
hyoideus."  * — Origin,  from  the  superior  edge  of  the  scapula, 

coracoid  notch.     Insertion,  into  the  base  of  the  hyoid  bone. 

draws  the   hyoid   bone  downwards.     It  is  tendinous  in  its 

tricus.^  • — Origin,  from  the  fossa,  behind  the  mastoid  proceps 
emporal  bone.  Insertion,  into  the  base  of  the  lower  jaw,  at 
of  the  posterior  mental  tubercle;  its  middle  is  tendinous^ 
^tes  the  stylo-hyoid  muscle  near  its  inFertion.  Vac;  it 
th«  hyoid  boue,  and  opens  the  mouth,  even  when  the  lower 
ized. 

iMoideus}^ — Crwtn,  from  the  middle  and  inferior  part  of 
nd  processes  of  the  temporal  bone :  it  is  perforated  by  the 
■i.     Jnteriionf  into  the  junction  of  the  body  and  comua  of 
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fnmi  thr  tubs^r  of  llio  tjppt*r  jftw,  nnd  nhednr  proeesses  of  botb  Jawi* 
7/0.  r//r.f^  com*  r  of  the  moutli  ai»d  lips,  T**?;  it  draws  the  moiuli 
barkwanlfj,  mtd  pnvses  the  foot!  bctwetu  tli<?  teeth. 

Or  hit  uhrU  or  if.' — Is  a  circular  luuscle  ^urrauinlin**  tljp  moulh,  lui 
neither  huny  origin  nor  laeertiani  but  is  much  ooDDect^d  wiib  atlifif 
inui4i'li!i  af  the  iiKmth, 

Jfrix^^/^T.'^  ''^ — Ortt/tHf  from  the  superior  in  mill  arj  »ti  (I  omliir  bones, 
arxl  al?*n  fmui  the  zjgom**  '^'^  ♦^^' 


aii^'lc  :hk1  externsil  ^arfke 
iipwanis  iiud  backwards* 
of  Hbn^s. 

Ttnip*frftli».—  Origin^ 
toiiipornl,  fmntjil,  and  pii 
zy^nuiu.  Iti^rriitm^  into 
it  drtiw:>  the  juw  upvurdJt* 

Fig,  66. 


1  bone,  hurrtiftn^  ii»ta  t!i© 
iw.  t'sf ;  it  drawi  tb^  JuiT 
li  ftnd  eonM^ta  of  two  pbinoi 

rti!  fitseia,  and  eideR  of  tbe 
few  fibres  also  ariEte  froTn  tho 
K»B  of  tho  lower  jaw,      Vt^j 


lua    iiikI 


e  pterygoid,  epiaoua 
icrupumi  processes  of  the  Ppbenoidj 
and  from  the  tuber  of  the  tipper  max- 
illary bone,  Insertirm^^mto  tlie  neck 
of  the  lower  jaw.  Uic ,  it  dmwa  lb« 
jttw  forward,'*, 

I*ftrt/ifffiihH%  intet'nux,^ —  Ort^n^ 
from  the  internal  pterygoid  proeesSi 
and  pterygni J  fi^ssot  of  the  sphenoid ; 
and  from  the  Eustachian  tuho,  In- 
serfimif  into  the  internal  surface  of 
the  angle  of  the  jaw.  />;  it  draws 
the  jaw  upwards  and  inwards. 


MUSCLES  OF  THE  NECK. 

F'isrt'ar.  —  There  are  two  fascias  for  the  neck;  the  superficial  and 
d(M'|). 

'i  he  supcrfin'al  functa  is  coDtinuous  with  that  which  covers  tbe 
wliolo  body.  It  consists  of  two  laminaC;  between  which  arc  encloMd 
tlu'  pl:ity>nia  rayoides  muscle. 

Tti.'  lit  *p  fascia  is  formed  of  more  condensed  cellular  tissue,  and 
rxf«  Ills  frnm  the  licraracnlum  nuchae  to  the  larynx  in  front,  including 
h,  tw(  rfi  its  l.iniinac  vessels  of  the  neck.  Below  it  is  fastened  to  tbe 
Kfirinmi,  clavicles,  and  first  ribs.  A  stronfj  process  of  it  exists  be- 
twi  <  II  \\\v  styloid  prot^ess  of  the  temporal  bone  and  the  angle  of  tho 
jaw,  an<l  is  called  the  stylo-maxillary  ligament.  It  forms  a  loop| 
whiih  acts  as  a  pulley  to  the  orao-hyoid  muscle,  and  thence  is  con* 
tinned  down  behind  the  subclavius  muscle  into  the  ligamentum 
biconie,  forming  a  portion  of  the  boundary  of  the  thorax. 

l*lai^»ma  myoidcs. — This  is  included  between  two  laminae  of  tl 
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nperficial  fii^cia  of  the  neck^  is  a  brortd,  tKin  muscle^  and  not  ahvo)'9 


Fig.  57. 


the   ^PP"   P"t  V^^i»^*^il^^ 
le    sternum,'* and  /  f  \v 


well  developi'd  in  m:*n. 
Orttjin^  from  ihe  con- 
dcTijseil  cclliiliir  tissue 
below  the  clavicle,  In- 
sertiun^  into  the  mus- 
cles and  intrixuoictsfi* 
upon  the  ^ide  of  rljc 
face  and  lower  jnw. 
t^#c  ;  it  drtjws  the  skia 
of  tbo  ncuk  and  lower 
jaw  downwards* 

Sterna  -  cltitfo  -  max- 
ffiukiiSi'^  forms  the 
m  ofi  t  prominent  fea- 
ture  on  I  lie  ouitfi<ide  of 
the  neck,  Orif/t/t, 
frooa 
of    the 

fitemal  end  of  the  cla- 
vicl©.'^  Jmardon,  into 
the  mastoid  process  of 
the  temponil  and  into  the  Ftiperior  semicircular  ridgrc  of  the  occif^ibiV 
bone.  L'se;  acting  with  its  fellow^  it  druws  the  cbiu  towards  the 
breast. 

Sterno-h^oideitiJ* — Origin^  from  the  f^tcrnuni,  clavicle,  and  car- 
tilage of  the  first  rib.  Insfrtwny  into  the  inferior  edge  of  the  oa 
byuidea.      U&e ;  it  draws  the  hyoid  bone  towards  the  st<!rnunj. 

St^rno-th^rouieus.^^ — On\/i\  from  tho  sternum  and  cartilage  of 
the  firiit  rib.  Insertion ,  into  the  side  of  the  thyroid  cartilage.  Utc; 
it  draws  the  eartilapfe  downwards. 

Tfit/no-h^oiifntn.^ — Orifjin,  from  the  f^ide  of  the  thyroid  eartihiErn. 
luntiiimi^  into  the  body  and  cornua  of  the  us  byoidea,  Use;  it 
approximates  the  hyoid  bone  and  thyroid  cartiluge* 

Onio-hj/oiiieiis."  '* — (h^it/inj  from  the  superior  cdpe  of  the  scapulup 
neur  ihe  coraeoid  notch.  Iftxcrtian,  into  the  base  of  the  hyoid  bone, 
f'sf ;  it  draws  the  hyoid  bone  downwards.  It  is  tendinous  in  its 
litidille. 

£h)/antn'cus.^  ' — Origin^  from  the  fos&ap  behind  the  mastoid  proce?!* 
of  ihe  temporal  bnne.  Imertion^  into  the  boge  of  ihe  lower  jnw,  »t 
tlic  side  of  the  posterior  mental  tuWrclc ;  its  middle  i&  tendinous, 
and  perf'»rate8  ihe  stylohyoid  muscle  near  its  insertion,  £V;  it 
elevates  the  byoid  buue,  and  opens  the  mouth,  even  when  the  lower 
jaw  is  fixed, 

Stj/lff-hj/ouJeu3.^  * — Origin^  from  the  nHd«Ile  and  inferior  part  of 
the  styloid  proccgses  of  the  temporal  bone  :  it  is  pcrfomtcd  by  the 
digastrii'us.     Imcrtiov^  into  the  junction  of  the  body  aud  <;QX\i>i:a.  ^'t 
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Fig.  68. 


|te  li)uid  boDO.      Use;  it  draws  the  hyold  bene  upwards  and  baek* 
fd«. 

Siif^o-gloxfu^y — Ortffitt,  from  tlic  upper  and  intcn»il  part  of  tiic 
styloid  process.  Jpsertiou^  into  the  side  of  the  root  of  the  tougae. 
r»r  ;  it  draws  the  toDgue  buckw»rds. 

Sfyhj-pharf/iiifniB^'^ — Oriifin^  from  the  inner  side  of  the  elyloid 
process  near  its  root.  Jmerfion^  into  the  Fide  of  the  pharynx,  be- 
tween the  superior  and  niiddle  cooijtrictor  muscles.  Use;  it  raises 
and  widens  the  pharynx. 

Mi/lo-hyfjufm*,*  forms  the  fioor  of  the  month.  Ortptn^  fitmi  the 
mylo-hyoidean  ridge  of  the  in«ide  of  tlie  lower  jaw.  Jttfertiofif  into 
n  white  tendinous  liBe,  between  it  and  its  fellow,  and  into  the  hvoid 
bone.  Use ;  it  draws  the  hyoid  bone  tipwards^  and  projecta '  the 
tongue, 

Gefttfhhym'Jfvs.^ — Orif/h,  from  the  posterior  tubercle,  inside  of 
the  chin,  htsertton^  into  the  boily  of  the  hjoid  bone.  U»e ;  it 
draws  it  upwards  7<nd  forwards. 

Lomgui-tolliJ^  ^  ''-^Orujh^  from  the  bodies  of  the  three  superior 
dorsal  vertebrsPi  and  the  transverse  processes  of  the  five  hiwer  oer- 

viciil.  Insertionj  into  the  bodies  erf 
all  the  cervical  vertebrae.  t'*c;  it 
Wnds  the  neck  forwards  and  to  one 
Bide.    (Fig.  58.) 

Jitrfus  lapittMj  ajiticus  major.* — 
(8ce  Fig.  68.)  Orif/in,  from  the 
tratisverse  processes  of  the  ibiid, 
fourth,  and  fifth  €er\'ical  vertebra?. 
IrtMcrtioni  into  the  basibr  or  cunei- 
form process  of  the  occiput.  Cse; 
it  bends  the  bead  forwards. 

Rectus  cnpiiU  anticvs  mtnor,^ — 
Orujirtf  from  the  atlas  near  its  tran^ 
verse  process.  luRrttiov^  into  the 
basilar  proce*^  of  the  occiput.  Use  ; 
it  bends  ttie  bead  forwards. 

Ilecfns  capitis  lateralis,^— Oritp 
from  the    transverse   process    of   t 
atlas.     Iitserlion,    between    the    ciiL 
dylc   and  jugular  eminence   of  thi 
occipital   bone.      Umc;   it   draws  ti 
bead  to  one  side. 

ScaleintM  aniicus.' — Oriqtfi,  from 
the  traoBverse  proocfeea  of  the  fourth,  fifih,  and  t^hth  cervical  vcr- 
tfbrw^  londinoufcly,  Imtrtion,  into  the  upper  surface  of  the  fir«t 
rib  in  from  of  the  irroove  for  the  subclavian  artery,  Ute ;  it  beods 
the  neck  forw;irdK,  or  mises  the  tirst  rib. 

^aknui  mcJiu»J — On)/itt,  from  the  transverse  processes  of 
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tllie  oervical  Tertebraa  tondinnusly.  Inserlwnj  ioto  the  upper  Bur- 
fikoo  of  LLe  first  rib,  behiud  the  groove  for  tbe  artery.  Use  ;  same  as 
last. 

I  SealenvM  posikus.* — Origin,  from  the  transTerse  processes  of  tbe 
fifth  and  sixth  cervical  vertebne.  Insertwn,  into  the  upp€r  face  of 
the  seooiid  rib  beyond  the  tubercle.  £/W;  it  bends  the  neck  and 
^ifles  the  second  rib. 

MUSCLES  OF  TIFE  CHEST. 

Fectorali$  majorl — Forms  the  etuihion  of  the  chest.      Oritjin^  from 
the  two  upper  bones  of  the  stenianij  the  sternal  two-tbirds  of  the 

Fig.  59, 


1 


<^ 


de,  the  cartilages  of  the  fifth  and  sixth  ribs,  and  from  the  ten- 

^of  the  external  oblifiue  muscle.     Inncrtion^  into  tho  outer  cilge 

the  bicipital  groove  of  the  humeros.      Vm;  it  draws  the  arm  in* 

irards  and  forwards. 

reciarali's  minon* — Griffin,  from  the  third,  fo\lll\i)  ^1^4  %S^}tvi'&A 
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Itffin'tion^  into  th^  imier  face  of  tbe  extremity  of  the  coracoid 
of  the*  ^cnpttla."     Vt^r  ;  it  dmws  the  Bcapula  iuwanJs  und  dowow; 

SitMttvtnH.* —  Oriijin^  fr<iin  the  eartiifige  of  the  firet  rib. 
tum^  into  the  inferior  fuce  of  the  clavicle.  U$t.  It  draws  tho 
downwnrdH. 

A^trrafnn  mfTffnvM^  or  anitcuM* — Ontfin^  from  the  nine  upper  riha, 
five  of  its  he:ids  iuterdigiUtipg  with  the  external  oblicpe  musclo.      In 
^rrtkifif  into  the  whole  length  of  the  base  of  the  scii|jula,      (7ie.  1|| 
draws  the  scnpala  forwards. 

Jufrrrosialm  e:rtrrrti.** -^There  are  eleven  on  each  side.      Onp 
tnnu  ibe  transverse  procees  of  the  vertebra,  and  the  inferior  shai 
edge  of  the  rib*     /n#<rr/io7i,  into  the  superior  rounded  edge  of  the 
below.     The  fibres  paw  obliquely  downwards  and  forwards. 

litffrurtsfaff'n  intrr$ti, — A  1^0  eleven  on  each  side.  OHtjtn,  from  tlie 
inferior  ed^e  of  the  rib^  and  costal  eartilnges,  Inscrfimu  into  the 
pmpcrior  rotirjded  tvipe  of  the  rib  holoWj  the  fibres  passing  downwards 
AM  backwards       V$e.  To  ftpproximatc  the  rib«. 

Ttntftf/nfortn  sfrriti, —  Situated  on  the  inner  wall  of  the  front  of. 
the  che^t,      On'fjtn^  from  the  ensiiform  cartilage^  and  Hceond  bone  ol 
the  sternum,     Jttsftfumj  into  the  third^  fourth^  tifth^  and  sixth  riha» 
LW.  To  depress  the  ribs. 
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MUSCLES  OF  THE  ABBOMEN. 

Beneath  the  skin  of  the  abdonien  is  the /*t^ia  Rftprrjictalh  uMi 
nttfitA^  a  layer  of  condensed  celliilar  substance,  varying  in  thickness  inl 
different  individuals,  and  containing  more  or  less  fat.     Its  laminat 
character  adn^its  of  its  being  dissected  into  several  layers.      In  lb 
groin  it  enclcises  the  lytnphfltic  glands,  and  is  traversed  at  its  low 
fuirt  hy  the  artcrm  ttd  nttem  oLdf^mirns ;  it  is  thickened  over  the  sy 
[jhy>*iH  [lubis,  and  constitutes  the  mQH9  vrnt-rh. 

O/jHjum  ejfcritu*.*^ — Origh^  from  the  eight  inferior  ribs,  the  first 
head  being  covered  by  the  pectondis  major;  the  five  superior  head* 
intcrdigitnle  with  those  of  the  scrratns  anlicus,  and  the  three  inferior/ 
with  thuH«»  of  the  latis^imus  dorsi.     The  fibres  paiss  oblif|nely  dow 
wards  and   forward?.     Insertion,  into  the  whole  length  of  the  lio 
alba,  temlinrai&ly  J  into  the  anterior  half  or  two-thirds  of  the  crest  of 
the  ilium*  by  muscular  and  tendinous  fibres;  ond  into  the  body  and 
err«t  of  the  pul>e8j  forming  thereby  Poupart's  ligament.     As  the  ten- 
dinous  fibres  spproaeh   the   pubes,  they  split,  fonning  a  triangular 
ope tiitijr  called  the  external  abdominal  ring;'*  through  which  passes 
in  the  nude  the  spermatic  cord,  and  in  the  female  the  round  ligament 
of  the  utenis.     The  edges  of  this  ring  are  called  eolumns  or  pilla 
To  the  etlges  of  the  ring  is  attached  a  thin  fascia  called  inter-colu 
0»r  or  '*xtemal  s|.»eniiaiiC|  which  is  coniinued  upon  the  cord  and 
tide. — This  ring  is  prevented  from  splitting  still  further,  by  so 
tmnsvcrsc  tendinoos  fibres.     The  cztcrnAl  edge  of  that  portion  of  tho 
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[nlon  insort^d  into  the  crest  of  the  pubis,'*  ia  called  GimbcrDat's 
ligumcDt.     (l*'i^'  5^0 

6'Ke. — It  comprcfiifea  the  viscera  of  the  abdomen,  and  approximatea 
the  pelvis  and  thamx. 

OUiquus  intcrnus,^ — Oriijin^  from  the  three  inferior  spinous  pro- 
cesses of  the  lunibar  vertebrsB,  and  from  alt  those  of  the  sacrum,  from 
the  whole  lenp^tb  of  the  middle  lip  of  the  cregt  of  the  ilium,  and  from 
the  oilier  half  of  Poupart's  ligament.  IvscrtHm,  into  the  six  inferior 
ribs,  into  the  ensilorm  cartilage,  into  the  wluile  length  of  the  Unea 
alba^  and  al^o  tcndinouBly  into  the  pubes  behind  the  external  abdo- 
nittml  ring.  At  the  linea  ficmilunaris,  the  tendon  splits  into  two 
luniinse,  which  form  a  pheatb  for  the  rectus  muscle;  in  the  lower 
third  or  fiiurth  of  the  muiacle,  both  laminflD,  however,  puss  in  front, 
and  include  between  them  the  pyraniidalis  muscle* 

TranftverMiiU  abihrninu. — Is  beneath  the  last,  Orujm^  from  the 
trunsverse  processes  of  the  last  dorsul  and  four  upper  lumbar  vortcbrao, 
from  the  internal  lip  of  the  erc^t  of  tho  ilium,  and  iVom  the  external 
half  of  Poupart's  Irgainent  j  it  also  ariBcs  from  the  fartilngcs  of  the  eix 
infi^rior  ribs.  Iinitrfion,  into  the  ensifurm  cartihige,  linea  alba,  and 
pubcflf  in  common  with  tho  internal  oblique  tendon.  A  portion  of 
this  common  tendinous  insertion  is  also  it>to  the  crost  of  the  pubeS 
immediutely  behind  the  external  abdominal  ring,  and  ihujj  the  weak- 
ness at  this  part  of  the  abdomen  is  in  some  measure  protected. 

Rectus  abdominis.^ — Otujin^  from  I  he  symphjijis  and  body  of  the 

pubes.     Ifisrrtion,  into  the  ensiform  cartilage,  und  into  the  cartilages 

of  the  fifih,  sixth,  and  bcvenih  ribs.     This  muscle  graduallj  incicadea 

in  breadth  and  has  tendinoini  intersections  called  lineai  tranawnse^ 

)i  ^ which  arc  three  or  four  in  number. 

IH    Pt/rnmiJalu,^'' — Is  in  front  of  the  lower  part  of  the  rectus,  and 
'    ^ about  three  inches  in  length.      Ont/in^  from  the  body  of  the  pubes* 
hufrtinn,  into  tho  Jinca  alba.     It  is  sometimes  wanting. 

Cremtnler. — ^This  muscle  forms  a  muscular  sheath  for  the  cord  and 
upper  part  of  the  testicle.  Ijcfurc  tlie  descent  of  the  testicle,  it  coosti- 
tuttis  the  inferior  edge  of  the  internal  obUque  and  transversalis  mus- 
cles, which  arc  much  blendid  at  this  part-  hence  its  orujin  nuiy  hi 
Baid  to  be  the  muscular  pijrtion  of  the  lower  edge  of  thepe  niu.«clc8,  and 
that  its  inseriioti  la  into  the  conjoined  tendcj;i  of  these  ui uncles. 

Fascia  trami^ersalis. — This  fai^cia  covers  the  abdomen,  and  lies 
under  the  muFclcs  and  in  front  of  tho  peritoneum;  it  is  continuous 
'  rilh  the  ihnc  Jtntriaj  which  surrounds  tlie  posterior  part  of  the  peri- 
iooeum,  and  with  the  pchu'c  fascia^  which  surrounds  that  p-tirtion  of 
peritoneum  in  the  cavity  of  the  pelvis.  It  is  thin  and  tough^  and  near 
the  groin  pt»5Si  pscs  great  density. 

tThis  fimcia  is  an  object  of  htudy,  particularly  on  account  of  the  m- 
tn<il  abJomintil  rhiy  being  situated  in  it.  This  point  is  usually  much 
isunderstood,  partly  from  tfie  use  of  tho  term  riug,  which  gives  rise 
I  the  idea  that  it  is  a  hole  or  opening  like  the  cJLt^ji'uuLl  m^^^^Nx^ 
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partly  from  the  variety  ami  confusioTi  of  teririB  employed  in  its  d©-^^ 
eeriptlon.     It  inny  be  said  to  be  tb:it  portion  of  the  tnsc'm  transversa  I  i^H 
where  it  ceases  to  cover  tho  abdoraen  trnd  coriimenc'ts  to  cover  th^B 
oord ;  here  it  is  very  thin,  and  an  artificial  or  Mse  dissection  readily 
ean  form  a  ring  or  bole  with  a  wclldefined  edge.     Byt  Bueh  does  not 
exi»t  in  nature^  fortbe  fascia  is  eoTitinued  from  the  abdomen  upon  tlie 
cord  under  the  name  of  the  infundibiliforni  or  Internal  spermatic  fascia. 

IKGUJNAL   UEENIA.  ^ 

Tngnina!  hernia  is  of  two  kinds ;  oblique  or  indirectj  and  dirert  or 
ventro-inguinal  hernia.  Oblique  w  by  far  the  moat  common  ;  and  in 
order  to  understand  the  anatomy  of  it,  it  will  be  neces*iary  to  bear  in 
!jiind  the  arrangement  of  the  purts  previous  to  the  descent  of  the  tc«- 
ticle,  the  subsieqnent  and  naturul  cooditioD,  and  also  the  alteration  of 
the  parts  by  the  hernial  protruHion, 

OUiqxtt  inguinal  hernia  is  a  protrusion  of  intestine,  tli rough  a  paa- 
wige  onginally  made  by  the  escape  of  the  testicle  from  the  loins  to  tb© 
ncrolum ;  and  afterwards  occupied  by  the  spermatic  cord.  Until  the 
sw?venth  month  of  foetal  life  the  testicle  reposes  m  the  lumbar  region 
beneath  the  kidney,  but  not  within  the  cavity  of  the  pentoneum.  Aa 
yet  there  is  no  spermatic  cord  formed,  the  constituents,  to  wit,  the 
artcryf  vein,  and  duct,  approach  the  testicle  separately.  Aboul 
this  period  the  testicle  ordinarily  descends,  by  means  of  the  *juherna' 
rf^/tim  f^jt/tf,  a  contractile  stnieture  attached  to  its  inferior  ex tremily-y 
and  is  enveloped  in  the  scrotum.  In  its  passage  it  must  come  in  con* 
tiet  with  the  various  structures  forming  the  parietes  of  the  abdomen, 
viz.,  the  peritoneum,  fascia  trnnsversaliH,  the  tmusversalis,  internal 
and  external  oblicjuc  muscles,  the  super6cial  fascia,  and  the  skin. 
Kaeh  of  these  structures,  with  the  eiception  of  the  external 
oblique  muscle,  will  be  found  to  form  a  covering  for  tlie  testicle, 
bemuse  it  docs  not  perforate  them  but  pushes  them  before  it; 
although  these  ooverinps  may  be  modiiied  in  some  degree,  nevorthe- 
len  there  is  a  representation  of  every  layer  of  (he  walls  of  the  abdi 
wen  J  and  this  is  the  case  not  only  in  the  coverings  of  the  testicle  an 
cord^  but  also  in  the  coverings  of  a  hernia  protrusion ;  hence,  if  a  stu< 
d<*nt  understands  the  char^ge^j  w^hich  take  place  in  the  descent  of  tb 
testicle,  he  roust  necessarily  understand  the  mode  by  which  this  kind 
of  a  hernial  protrusion  obtains  its  coverings. 

Here  wc  must  caution  students  from  fltt-acbing  too  much  import- 
ance to  words  or  terms  used  in  description,  for  they  vary  with  di(V_ 
fery»nt  writers;  but  let  him  keep  const:iotly  before  bis  mind  the  thin^ 
itself,  as  if  he  wore  making  a  dissection;  for  by  actual  dissection  h 
mn  understand  it  thoroughly,  although  he  may  not  know  the  name  ol 
a  atngle  part. 

I}etrcnt  of  iht  tentirh. — By  the  Contraction  of  the  gubemaculum 
,  the  teaticle  which  lies  exterior  to  the  peritoneal  cavity,  push- 
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fore  it  two  lamiriwj  of  pentoneuin.  Thus  tbe  testicle  ^(s  a  cover- 
ing of  senm?  Tnt?nibraue  armugcd  as  serous  membranes  alwajs  are  ; 
tlitil  is,  om»  latiiiM  covers  the  testiclei  and  the  other  lines  tbe  cavity  in 
wliich  it  is  contained,  and  it  is  called  the  perlU-^iU  or  (unico  vat/i" 
iHilis  festis.  The  communication  between  the  peritoneum  and  peri- 
tefitifl  18  afterwards  obliterated,  otherwise  the  bowel  could  readily 
pass  down  ;  and  when  this  ablitemtioii  does  not  occur^  and  ihe  bowel 
does  pass  down,  it  constitutes  a  variety  of  hernia^  tonucd  eovf/mifn/. 
As  the  testicle  descends,  the  spermatic  artery^  vtin,  and  vas  defi- 
reua  deseend  with  it,  and  thus  the  coni  is  fonncd,  the  components 
being  htld  together  by  means  of  cellulur  tissue ^ — -the  remnius  of  the 
canal  of  pentijneujn,  connecting  the  peritoneum  and  peritestis. 

NoWj  the  next  structure  with  which  the  testicle  comes  in  contact, 
is  the  fuHcia  trnnsvcrsalis ;  let  us  follow  this  in  its  descent  with  ihe 
testicle,  and  observe  the  chanp;es  which  it  undergcx^s.  It  is  not  p^r. 
forated  as  this  (Fig*  00)  and  mast  pictures  rcprci^ent,'*  but  pimih>d 
before  the  testicle,  covering  it  and  the  cord.  The  point  where  this 
protrusioD  takes  place,  is  midway  between  the  anterior  »oj^»eTior 
spinous  process  of  the  iliutu  and  the  pube^,  and  about  an  inch  and  a 
half  above  Poupurt's  ligiuuentj  and  is  called  the  iiUernal  ahdununai 
rhuj  ;  but  there  is  no  hole  or  opening 
in  the  fascrlti  unless  made  with  a  seal* 
pel.  The  fascia  is  continuous  from  the 
abilomcD  upon  the  cord,  although  thut 
purtitm  covering  the  abdomen  is 
tougher  and  thicker  than  that  of  tlie 
curd.  If  the  cord  is  stretched,  this 
portion  of  the  fascia  will  resemble  a 
funnel,  and  hence  some  call  it  the 
in/untlthnUjhrm  /tiscia  or  internal 
sjjtirmnfic  fascia. 

Terms  are  matters  of  minor  im- 
portance ;  the  truth  to  be  taught  is, 
that  the  tesrlcle,  cord,  and  abdomen 
are  invcf*trd  by  the  same  fji seine,  hav- 
ing different  names  and  different 
thicknessfg  in  different  parts* 

The  next  layer  of  the  abdominal 

II  with  which  the  testicle  comes  in 
contact  is  ihe  hansv^rMiltH  mu&:lfi. 
At  the  lower  part  of  the  abdomen, 
the  internal  oblique  is  so  much 
blended    with    the  transversal  is,  that 

the  two  may  be  considered  as  having  the  Fame  relation  to  the  testicle 
in  its  descent,  and  also  to  hernia*  At  the  ini<  nml  abdominal  ring, 
tile   testiclei  tdready  covered    by  the   peritoneum   and   fascia   trana- 
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vorsalis,  comes  in  foniict  mth  the?e  mumble?;  it  does  tifrt  p<*Tfor*fe 
tlicni,  but  pushes  their  t'^njoioed  lower  etljjje  hofiirc  it,  nbtftius  for 
itself  and  cord  a  mii!*eulnr  coved  fig,  iflnch  ia  the  ertm^t^irr  tnmtc)^'^ 
and  this  accounts  fur  that  Ifnipcd  ap^M^arunw  which  the  fibres  (tf  this 
muscle  have  ujMjn  the  testicle;  also,  for  the  rou^i-Ie  helng  tbiclcff 
upon  the  anterior  part  of  the  cord.  Thcic  tnuHculitr  fihroB  an?  Vi'ty 
pale,  and  very  ^^ttered  upotj  the  lower  part  of  the  testicle,  ^nd  fonii 
an  imperfect  covcriTtg  for  the  teBtiele,  Whon  the  crcmaater  is  ent 
away  from  the  transver^l  oblique  musclea^  their  ittJi;^ 

rior  edge  presents  an  areb 

The  tendon  of  the  eit-  tlio  next  stnictuTO  oppa^ifi|f 

its  descent,  and  eince  tbh  it  is  not  pushed  beforv^  th« 

testicle;  but  the  testicle  j«  downwards  and  inwnrdf  for 

an  inch  and  a  half,  until  '^  tlie  external  abdomionl  ringt 

and  at  which  it  emergea  umns  or  piVlars.     Tht*  faetj 

that  in  health  these  twa  pp*»ite  contributes  mueli  to 

the   strength  of  the  arrbi  pFeventa   the  tnore  frecjiteiit 

occurrence  of  hernia,  wMl-«  -^  'ourcd  by  a  deScicncj  in  the 

fibrous  character  of  the  lenden  oi  me  external  oblique. 

The  space  between  these  two  ringSj  is  called  the  inguinal^  ahdo^ 
minal  or  spermatic  ctnuiiJ^*  It  H  bounded  anteriorly  by  the  inferior 
ed<:e  of  the  internal  oblique  and  tranaversalis  muscles,  the  tendon  of 
the  external  oblique,  the  f*ufN*rfidal  fascia  and  slfiin ;  posteriori j  by 
the  trnnsversatis  lii!?eia,  and  the  conjoined  tendon  of  the  traiiaTer^it 
and  internal  oblique  muscles  j  inferiorly^  by  P^upart's  ligament. 

Wlico  the  li*/riiia  d*>es  not  emerge  from  this  canal,  it  is  called  a 
coiicraJtd  inguinal  hernia. 

At  the  external  abdominal  ring,  the  testicle,  with  its  coveringa, 
comes  in  contact  with  the  intercolumnar^  or,  external  gpermatic 
f<isri(i,  which  has  already  been  described  as  extending  between  the 
columns  of  the  ring.  It  is  afterwards  covered  by  the  superficial  fascii 
and  skin.  The  superficial  fascia  of  the  testicle  is  blended  with  that 
porti(jii  of  the  transversalis  fascia  covering  the  testicle,  on  account  of 
the  inttn-eniug  muscular  structures — the  crcmaster,  being  deficient  m 
some  parts,  and  very  spare  in  others. 

The  skin  is,  of  course,  readily  traced  from  the  abdomen  to  tlie 
serotum,  although  in  the  scrotum  it  is  modified  by  the  dartos,  which| 
a-  cording  to  some,  is  an  expansion  of  the  gubernaculum  testis. 

\Vc  have  seen  the  changes  which  take  place  in  the  descent  of  iih% 
testicle,  and  are  now  prepared  to  consider  the  escape  of  the  intestiti^ 

The  convolution  or  knuckle  of  intestine  first  presses  against  the 
peritoneum,  and  being  contained  within  the  cavity,  can  only  push 
before  it  a  single  lamina.  This  portion  of  the  peritoneum  always 
forms  the  hernial  sac j  which  gradually  increases  in  size  and  thicknees. 
In  this  variety  of  hernia  (oblique  inguinal),  the  protrusion  tak^ 
plate  at  the  internal  ring;  the  sac  must  then  necessarily  be  coveit 
by  the  transversalis  fascia  and  crcmaster  muscle^  and  after  passii] 
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liqucly  down  the  ingainal  canal,  it  emerges  at  the  external  abdo- 
minal rincr,  where  it  receives  an  investment  of  the  eiternal  spermatic, 
ani]  fjuperlit-ial  fasciae,  and  also  of  the  skin. 

That  portion  of  the  BuperEcial  fascia  which  fills  up  the  external 
ahdomiaal  ring  hetween  its  columns,  and  called  interooluninary  when 
pri'sscd  ttgainst  by  the  protrusion  is  thickened  and  expand^id. 

Hence,  in  the  operation  for  hernia,  the  following  lajem  are  cat 
thrnu^^ : — 

iSkin^  mperfictal  fascia,  tttiercolumnar  or  external  tpermatit  foKia^ 
cremtuter  mu$cU,  transversaiu  Of  itUemai  iperrnatic  j'asciaf  and  (he 

nitd  nac. 

In  the  dissection  of  a  heroial  sac ^  we  will  find  alterations  in  thick* 
liess  and  colour,  the  consideration  of  which  properly  belongs  to  the 
surgical  part  of  this  work. 

Jjireci  or  ventro-inguinal  hernia  consists  of  a  protrusion  directly 
at  the  external  abdoniinai  ring,  and  of  course  it  does  not  paas  through 
the  canal.  The  coverings  are  the  «Ar/«,  superficial  fa$cia^  interrolum* 
nar  or  txtct^nal  fpermatic  fascia,  the  common  tendon  of  the  internal 
Mique  and  framvermlit  muacleSi  transpenalis  or  internal  gpcmiatic 
fa$ria^  and  hernial  Bac. 
^^  This  variety  is  not  of  so  frequent  occurrence,  on  account  of  the 
I^^Dsertion  of  the  tendon  of  the  internal  obtitjue  and  transveraalis  into 
the  pubes  immediately  behind  the  external  abdominal  ring,  which 
protects  this  openin|r,  and  therefore  it  must  be  ruptured  or  expanded 
when  a  protrusion  takes  plac^at  this  rin^;  when  it  is  ruptured,  of 
course  this  covering  of  the  sue  does  not  exist. 
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PMUSCLEEI  OF  THE  rpPim  AKD  POSTlCRIOa  PART  OF  TUK  ABDOMEN. 
Diaphragm.  —  This  muscle  fbrms  the  septum  between  the  thorax 
and  abdomen  ;  it  consists  of  two  parts,  a  greater  and  lesser  miisola 
The  grmier^ ' '  muscle  arises  from  the  ensiform  cartilage,  from  the 
ligamentum  arcuatum,*  which  is  a  tense  ligament  passing  from  the 
root  of  the  transverse  process  of  the  first  lumbar  vertebra  to  the  in- 
ferior part  of  the  middle  of  the  twelfth  rib,  and  from  six  inferior  ribs  j 
the  fibres  converge  to  the  cordiform  tendon,  which  is  in  the  centre. 
Between  it«  costal  and  ensiform  origin  there  is  a  small  triangular 
fii^sure  filled  up  with  fut,  which  Honietimes  leaves  an  opening  for  hernia. 
The  frmer* **  muscle  consists  of  two  bfllies,  which  are  called  cnirffj 
the  right  of  which  is  the  larger.  Origin,  from  the  second,  third,  and 
fourth  lumbar  vertebrte.     Imertionj  into  the  cordiform  tendon. 

There  are /Aref  open I'we^i  in  the  diaphragm;  one  in  the  tendinous 

**  called  foramen  qya(hatui}i,  wliich  transmits  the  ascending 

\{tava;  another,  an  elliptical  muscular  opening,"  culled /wiw^i* 

phofjf'um^  through  which  prisses  the  tcsopliagu?,  and  the  par  vaj;um 

nerves;  and  the   third,  the  hurfuA  atfrtiruH,**  which   is  between    ^be 

jcrura,  and  ia  front  of  the  vertebra;  through  it  puss  the  aorta  <le 
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thoraoic  duct,  ilic  a«j 
Fig.  61,  go8  veiti,  and  the 

spl  a  n  ch  n  ic  n erve .  f V| 
it  widens  the  thoracic 
and  diniinlshes  tbe  ab- 
dominal cavity. 

rum.  —  Oritjin^^  froro 
the  crest  of  the  ilium* 
Insn'tiORy  into  the 
transversa  processes  of 
the  last  dorsal  and 
all  the  lumbar  verte- 
bn0;  and  also  into  tbe 
last  rib  beneath  tbe 
lipnincntuni  arcuatutn. 
V»f ;  it  hends  the  loioi 
to  one  side. 

IhoiMs  partms, — ^Not 
If.     >*«^^^  always  present.      OrU 

t^ "  ^  '^^  ^  tV# ,  f rom  t  h  e  1  as  t  dorsal 

and  first  lumbar  ver* 
tobrte.  Jntrrtioftj  bj  a  long  teodoii,  into  the  crat  of  the  pubes  and 
famria  tlwra, 

i*mtu  mntjttuM.^ — Orujtn^  from  the  JrangverF©  processes  of  all  tbi 
lumbar  i*f*rtcbrap,  and  from  the  bo^iiea  f>f  the  four  upper  lumbar  and 
hist  dorsal   vertebno.     Insrrdony  into    the   le^er   truchanter   of   the 
femur,  and  into  one  inch  below  it. 

ItiacuM  inirrnuf,^^ — On'f/ift^  from  the  transverse  proccFs  of  tbe  lai 
lumbar  vertebra,  from  the  ci»8ta  and  crest  of  the  ilinm,  and  from  th 
fapule  of  the  hip  joint.     Ltttfrdutt,  into  (he  tt-ndon   of  tbe   psoas^ 
m&;^nnf.      Cue;  the  action  (*f  the  l.utt  two  niu!<clc9  is  the  same^  to 
6cnd  the  body  forward^!  and  druw  the  thigh  upwards. 


lie 


MUSCLES   DP   THE   DA(  K.  ^ 

Traftrzhtft,* — Origin,  from  the  superior  semicircular  nd|re  nf  the 
tioeiput*  from  all  the  spinous  processcR  of  the  nerk,  hy  means  of  tbe 
jpantcnttim  nticluc,  and  from  all   those  of  tbe  back*     lusrrfiim^  int^ 
the  external  third  of  the  clavicle^  into  tbe  acromion  process,  and  spin^H 
of  the  ^cupula*      6k^;  it  draws  the  scapula  towards  the  spine.  '^I 

Liftiwitu ti$  th/rni* — Ort\jut^  from  the  seven  inferior  spinous  pro- 
^_  cefwos  of  the  buck,  and  from  all  those  of  tbe  loins  and  sacrum,  also 
^H  from  four  inferior  ribs,  by  heads  wliich  interdij^ntate  with  those  of  tbo 
^H  9zt4»mnl  obliqne.  Inf^rtian^  by  a  thick  tlut  tetidon,  in  common  iviti 
^H  the  ftrrm  mnj**r.  into  the  pooterior  ridjrc  of  the  bicipital  groove.  Vmi 
^^  It  dniwa  the  bumerus  duwnwurdM  and  backwards. 


Sfrratui  poiticus  inferior. ^^ — Orit/Wj  from  the  two  inferior  .spinoas 
proces^ea  of  tbc  back,  and  the  three  superior  of  the  loias.  Imertion^ 
into  the  last  four  ribs*     fW;  it  draws  the  ribs  «Jowrj wards. 

RhomUniUus  muiorJ^ — Orujin^  from  the  three  infLTior  spinous  pro- 
cesses of  the  neck.  Insertiofij  into  the  baae  of  the  ecapuU  oppofcito 
the  ^pine. 

Rluymhmtleui  major. ^ — Origin ^  from  the  Bpinoua  processes  of  the 
laBt  cervical,  and  of  the  four  superior  dorsal  vertobrfu*  Insertifm,  into 
the  bu»e  of  the  scapula  below  tbe  spine.  Use;  the  last  two  draw  the 
scapula  upwards  and  backwards. 

tSenatu^  posticus  auperwr, —  Griffin,  from  the  three  inferior  epi- 
BOua  processes  of  the  neck,  and  the  two  superior  of  the  back.  Instr* 
iiottj  into  the  second,  thirds  fuarth^  and  fifth  ribs.  Uue;  it  draws  the 
ribs  upwards. 

levator  anguli  EcapuJm}^ — Origin ^  from  the  traQSVeiafe  \iT<)ffiic;3ftfi!^ 
of  the  threCj  four,  or  Bve  superior  cervical  \eTtc\)T2C.     lascTt\.oTv^v\!L\a 
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Fig.  (58. 


the  angle  of  tbe  scapula^  &nd  its  base  above  the  spine.     Uic;  it  dniWV 
the  sciiptiln  upwnrtls, 

Spknius.^*^^ — It  consiBts  of  two  parte ;  epknius  capitis  and  ^leoias 
colli.  Origin y  from  the  spinous  pr<>ct»8ses  of  the  five  inferior  cerrioal 
and  the  four  eupcrior  dorsal  vcrt^bric.  Insert  ion,  into  the  occtpitil 
bouc,  betwceD  the  two  semicircular  nd|r(^s,  and  into  tlie  transrerse  pn>* 
oesses  of  the  two  8U|)enor  cervical  vcrtcbrse,  U»e;  draws  the  head  itod 
neck  backwanla. 

Sarro-I  umbo  lit  and  lfmgts$mn^  dorsi', — These  two  muscles  arise  i& 
coiumon  (Fig.  63.)  Ortyhi^  from  the  spinous  and  transverse  pro- 
coss^eg  of  Uic  loins  aud  .<5acrum,  and  from  tlie  crest  of  ihc  ilium,  Tlift 
first*  is  on  the  outer  aide.  Insertion  t  into  the  an  tries  of  the  rib.  Th« 
Utter  *ia  nearest  the  spine.     Jn^ertton,  into  all  the  transverse  pnv 

cesses  of  the  back  except  the  first,  and 
into  all  the  ribs  beyond  their  tuberolcc, 
except  the  last  two.  i'ac;  to  keep  th« 
spine  erect,  and  dr^w  down  the  ribs. 

AcctMsorti  aif  utfTn-iumbaiem.  ^— Art 
mn^cuhr  ftlips  arising;  from  the  eiglit  lower 
ribs  and  contiuucd  into  the  sacrolma* 
balis. 

SjrfhaJiit  dorsK* — Or  iff  in  ^  from  the 
three  inferior  spinous  processes  of  lh« 
I  .^"k,  and  two  superior  of  the  loins*  In- 
fion,  into  the  nine  superior  spinoui 
jirocesses  of  the  back,  except  the  firat. 
Utt ;  to  keep  the  5*pine  erect. 

CWvicaiis  descendenfi** — Ori^tn^  from 
the  four  superior  ribs,  histrllon^  into  the 
fourth,  fifth,  and  siith  transverse  pro. 
ces?«es  of  the  neck. 

Tran»vrrHjfU  cervtciM^^ — Onjtn^  from 
the  five  superior  transTerse  proces«M  of 
the  back.  Instrtion,  into  the  five  niiddli 
tratiBTCTse  processes  of  the  neck.  r^t^ 
the  two  last  draw  the  neck  backward, 

Trarhelo-mastoid.'' — Orit/in^  frgin  flit 
three  superior  transverse  processea  of  tbs 
back  ana  iVoTn  the  five  inferior  transverw 
proc^Sf^s  of  the  neck.  Ingerd'ov^  into  the 
mastoid  proccwt, 

Conip/exus.* — Origin^  from  the  trmn*' 
irerse  processes  of  the  four  inferior  oerri- 
cal  and  seven  superior  dorsal,  and  froni 
IJIbi  tpiiioiis  proccM  of  the  firf<t  dorsal  vertebra.  IrtserdoHy  into  t1>« 
ooctpot  between  its  semicircular  ridges.  Cte;  the  two  last  draw  tlif 
hcftd  backward. 
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Sf'mi-fijnjtijfiii  rervici*.^^ — On'fjin,  from  the  eix  s^nporior  trans /erse 
processea  of  the  back*  Imierttoiif  idIo  the  gphiouii  processes  of  the  five 
middle  cervical  vertebrae. 

St^mt'SpfnaNs  (foni^'* — Origin^  from  the  tmnsverse  processes  of  the 
Bevenlb,  eighth,  ninth,  and  tenth  darsa!  vertcbrse^    Ittserh'oji^  into  the  i 
spinous  processes  of  the  two  lower  cervical^  and  6ve  upper  dorsal  Teiw 
cbroa. 

Multifidus  gpifim.^ —  Origin^  from  the  posterior  surface  of  the 
^.acrum,  aod  the  back  part  of  the  ilium,  and  froiu  the  oblique  and 
transverse  pmuesseH  of  all  the  vertebrfe  of  the  loins  and  back,  and  of 
the  four  inferior  of  the  neck.  In^erttu^ty  into  the  spinous  processea  of  J 
alt  the  vertebrae  i:if  the  loins  and  back,  and  of  the  five  inferior  of  the 
neck.  Une;  the  three  last  twii^t  the  epine  when  acting  without  their 
fellr*ws. 

Rt^tui  eapith  poHficus  major  J* — Origin,  from  the  spinous  proceifj 
of  the  dentata.  Insertion^  into  the  occiput  at  its  superior  Bemi-ciroukr  ' 
rid^e,  and  below  it.      Use ^  it  turns  the  head. 

Rectus  ca pi tU  posticus  minor,** — Origin^  frora  the  tubercle  of  tliej 
atlit*!.  Insertion^  into  the  occiput,  at  the  inferior  semi-circular  ridgey| 
and  below  it. 

Ohiiqtitis  superior.^ — Origin^  from  the  transverse  procesa  of  the 
atlas.  Inserlktn^  into  the  outer  end  of  the  inferior  semi-circular  ridge 
of  the  occiput. 

OUtqHU*  itt/crior.^^ — Origin^  from  the  t^pinoua  process  of  the  den- 
tata.    IttHrrfhiij  into  the  transverse  process  of  the  alias. 

IfifirApittah's, — Between  the  spimms  processes  of  all  the  vertcbraa,  • 
In  the  uec'k,  ibej  are  double:  in  the  b^ick,  tendinous j  id  the  loius,: 
siu^ile  and  well-marked. 

Ititer^rattiivrrsarn.*^ — Between  all  the  transverse  processes.  In  the 
nock,  double;  in  tbe  back,  tendinous;  iu  tJie  loins  fieshy  and  single. 
Uh<'.   To  approsiuiate  these  proctsi^ei*. 

Levato-t'eA  noManim.^'^ — Origin^  from  the  tran.s verso  processes  of  th^J 
luat  cen'ical  and  eleven  upper  dorsal  vertebnc.     Jimcrtion,  into  the 
upper  edge  of  the  rib  below,  and  sometimes  inlo  the  sooond  rib  below. 
Ui^e.    To  elevate  the  ribs. 

MUSCLES  OF  TJIE  StIOL'LDER  AND  ARM. 
FASCIA. 

The  brachial  fascia  oorers  the  muscles  of  the  upper  extremity,  com- 
mencing at  the  spine  of  the  scapula  and  clavicle.  Upon  the  deltoid  it 
is  thin.  At  the  elbow  it  sends  several  processes  to  the  bone,  which 
serve  for  the  oripn  of  uiuacles,  and  in  front  it  receives  a  portion  of 
tendon  from  the  biceps  muscle,  ^hich  render  it  tense. 

At  the  wrist  it  forms  the  anterior  and  jHisterinr  annuhir  lljzaments, 
which  bind  down  the  tendons  of  the  hand^  and  la  the  band  it  forma 
tbe  palmar  aponeurosis. 
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Fig.  64 


Deltoi<f^ — Orf'gin,  from  tbc  spine  of  the  ficapiila^  its  acromion 
B,  and  the  external  third  of  the  claricle.     Imtcrtirmt  into  a  trial 
gular  roughness  near  the  middle  of  the  outer  side  of  the  humei 
r?jw?.    It  raises  the  hum  ems.     (Fij^.  62.) 

Supra-spinatus." — Oritjhi^  frooa  the  whole  of  the  fossa  snprs-sipi- 
nnta.  Insert  ion ,  into  the  inner  facet  of  the  prreater  tuherositj  of  the 
hoinerus.     Cte.    It  raises  the  arm  and  (urns  it  outwards. 

Ififra-spinatuV^ — Oritjin^  from  the  whole  of  tbc  fossa  infni'Spinatm* 
Jn$ertwny  into  the  middle  facet  of  the  greater  tuberositjr  of  th« 
hiitncrus.      Uae.    It  rotates  the  humerus  outwards  and  buck  wards, 

Trrcs  minor.^^ — OnV/r«,from   the  IcsBer  costa  of  the  scapula*      /i 
9trtion^  into  the  outer  facet  of  the  greater  tuherositj  of  the   huiuei 
Ut€,  It  rotates  the  humerus  outwards^  and  draws  it  downwards  ani 
backwards* 

TtramajoT.^ — Ongin^  from  the  postertor  surface  of  the  infei 
angle  of  the  scapula,  and  a  part  of  its  lesser  costa.  Ijisfrtion^  h 
the  posterior  edge  of  the  bicipital  groove  of  the  humerus  in  conamon 
with  the  tendon  of  the  latissimus  dorsi.  Cse.  It  rotates  the  humerus 
inwards  and  draws  it  downwards  and  backwards. 

tiub*cxipnlari$.*  (Fig,  64.)     Origin ,  from  the  whole  of  the  coftta  of 
tbe  scapula.     Itttcrtion,  into  the   lesser  fuhcro^irj  of  the  humcni& 
Use.  It    rotates  the    humerus    inwarda, 
draws  it  downwards. 

Bitrps  ftejTor  cubit  I, ^ — Orujin^  froiD 
superior  extremity  of  the  glenoid  cavity,  bjj 
Ion 55  tendon  which  passes  through  the  joir 
and  bicipital  groove,  and  hy  a  short  b' 
from  the  coracoid  process  of  the  scapula, 
Mrrtion^  into  the  posterior  and  inferior  pai 
of  the  tubercle  of  the  radius,  and  into 
brachial  fascia.  Use,  It  flexes  the  fore-ann. 
Ctfraro-brarhifi!i$* —  Or  if/in  ^  from  tba 
middle  facet  of  the  coronoid  process  of  tk« 
scapula,  in  common  with  the  short  head  of 
the  biceps.  Inarrtion,  into  the  middle  of  tbft 
08  huiueri  by  a  ruugh  ridge  on  its  internal 
side.  Csc.  It. draws  the  arm  upwards  and 
inwards. 

Brachialis  I/iterniiM^  —  Origin^  froni  Ibi 
anterior  and  lower  half  of  the  os  bumeii 
Insertion,  in  front  of  the  base  of  the  coroDOiid 
process  of  the  ulna.  U»e*  It  iezea  iho  fbn^ 
arm. 

Trirfy^M  ^j-ftntor  cithiti.  ^ —  Oriijitt ,  by  tfarofl 

beads;  tho  first  or  lonjrus,  is  from  the  info* 

rior  part  of  the  glenoid  cavity.     The  second 

or  cxtcroal;  h  from  a  ridge  from  the  baclt  part  of  the  os  humeri^  jost 
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Fig.  67. 


FlrTor  carpi  rarftafk.* —  Ontjin^  from  tbe  internal  condjlc  of  Hit 
hunicroa,  the  bracbial  fascia,  and  tbe  intcr-iuuscular  septa,  In$et* 
tian^  into  the  base  of  the  metacarpal  bone  of  tbe  index  Soger.  Uae; 
n  flexes  the  hand  at  the  wri&t.  (Fig,  65,) 

Pa  f mar  is  longust* — Is  sometimes  deficient,  On'tjin^  from  tli©  io* 
ternal  condyle.  In^ertion^  into  tbe  annular  ligament  and  palmar  apo- 
Dcurosis,      Use  ;  It  bends  the  hand. 

Firror  carpi  w/neiriV.' —  Orifjin^  from  the  internal  condjle^  froM 
the  ridge  at  the  inner  side  of  tbe  nlna  and  from  tbe  olecranon,  /n 
nrrfioiif  into  the  pit^ifomi  bone  and  into  the  base  of  the  metacarpai 
Ihine  of  the  little  finger.      Use ;  it  flexes  the  hand. 

Flejror  suhlimis  digitor^m  perforatum? — Oriyoi^  from  the  iQlemal 
condyle  of  the  hnujeniSj  tbe  coronoid  process  of  the  ulna,  and  thi 
tubercle  of  tbe  radius,  Jitferdan^  by  four 
split  tendons  into  ibe  second  pbalaDges  of 
the  fingers.  Use;  it  bends  the  hand  and 
fingers. 

Flexor  profvndvs   digitomm  prrjhram^ 
(Fig.  66.) — Ortfjin^  from  tbe  ulna  by  its  an- 
terior flat  surface,  from  its  coronoid  proc 
and  from  the  interoaseouH  ligament.      In 
twn^  by  four  tendons,  which,  passing  throng 
tbe  perforations  in  the  tendons  of  the  flexa 
BublimiSf   are  inserted  into   the    third    pi 
langes  of  tbe  fingers. 

Flcjor  h/titjus  ptfllirii^} — Origifiy  from  thAH 
inti'rniil  condyJe  of  the  humerus,  and  tht 
middle  twotbirds  of  tbe  radius,  and  a  p«rt 
of  the  interogseous  liponteut,  Imrrtum^  intu 
the  base  of  tbe  secund  phalanx  of  the  thumb. 
(Fig.  66.) 

Prffiiator  qttatfmhtf^*^ —  Origin^  from  tha 
inner  btxrder  utid  anterior  surface  of  tbe  ulna 
near  its  lower  extremity.  lusertum^  inta  th 
corrc£!ipondin^  surface  of  the  radius.  ^«f] 
it  rotates  the  nidiui^  inwards. 

Supinator    ratlH    louguK.*     (Fig,    67,)- 
Origin f  from  tbe  ridge  leading  to  the  exic 
nal  condyle  of  the  bumcms.     Jmertitm^  iail 
the    radius  ju»t   above    its   styloid    pr 
Use;  it  rotates  tbe  radius  outwards 

Fxtcmujr  carpi  rttditilis  if'ngior.^^(JPim^ 
67.)  Origin ^  from  the  ridge  of  tbe  external 
condyle  of  the  humerus,  hvAcrtion,  into  thd 
posterior  part  of  the  base  of  the  metacarptA 
bone  of  tbe  forefinger, 
Ertctiior  carpi  radiaiis  brevior.* — 0  rig  in  ^  from  the  external  ooi^ 
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djie  of  the  humerus,  and  from  the  external  lateral  ligament.  Inser- 
tio/iy  into  the  posterior  part  of  the  base  of  the  uetacarpal  bone  of  tho 
middle  finger. 

Extensor  carpi  vlnaris.^ — Origin,  from  the  external  condyle  and 
the  brachial  fascia.  Insertion,  into  the  base  of  tho  metacarpal  bone 
of  the  little  finger.      Use;  the  last  three  extend  the  hand. 

Extensor  dtgitorum  communis} —  Origin,  from  the  external  con- 
dyle. Insertion,  by  four  tendons  which  are  connected  by  slips  pre- 
vioos  to  their  insertion  into  all  the  phalanges  of  the  fingers.  Use ; 
it  extends  the  joints  of  the  fingers. 

Supinator  radii  brevis.  —  Origin,  from  the  external  condyle,  and 
from  a  ridge  of  the  ulna  on  its  posterior  surface.  Insertion,  into  the 
radius  between  its  tubercle  and  the  insertion  of  the  pronator.  Use; 
it  rotates  the  radius  outwards. 

Extensor  ossis  metacarpi  poUiris  manus, —  Origin,  from  the  poste- 
rior surface  of  the  ulna,  from  the  inrerr>Bseous  ligament,  and  a  part  of 
the  radius.  Insertion,  into  the  base  of  the  metacarpal  bone  of  the 
thumb,  and  into  the  trapezium. 

Extensor  m,inor  pollic is  manxis}^ — Origin,  from  the  back  of  the 
nina  below  its  middle,  and  from  the  interosseous  ligament.  Insertion^ 
into  the  first  phalanx  of  the  thumb. 

Extensttr  major  jwllicis  manus.^ —  Origin,  from  the  back  of  the 
ulna  above  its  middle,  from  the  interosseous  ligament,  and  from  the 
back  of  the  radius.  Insertion,  fnto  the  base  of  the  second  phaia&i: 
of  the  thumb.      Use;  these  last  three  extend  the  thumb. 

Indirxifor. —  Origin,  from  the 
back  of  the  ulna,  and   intcros-  *'ig-  68. 

Mous  ligament.  Insertion,  into 
the  base  of  the  first  phalanx  of 
the  index  finger.  Use;  it  ex- 
ceeds the  forefinger. 

MUSCLES  OF  THE  RAND. 

Palmar  is  brevis.  —  Origin, 
from  the  anterior  ligament  of  the 
wrist,  and  palmar  aponeurosis. 
Insertion,  into  the  skin  at  the 
inner  edge  of  the  hand.  Use; 
it  contracts  the  skin. 

Lumhricales} — These  are  four 
in  number,  and  resemble  earth- 
worms. Origin,  from  the  ten- 
dons of  the  flexor  profundus. 
Insertum,  into  the  radial  side  of 
the  base  of  tu6  first  phalanx  of 
each  finger.  U>ie;  they  assist 
io  bending  the  fingers.  (Fig.  68.) 

AbJucU/r  poflicit  mcinus.'— 
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Oriylny  from  the  nnnular  ligflnietit,  trapedum,  and  scaplioid  bi>D«t^ 
Jiueriiony  into  the  b:i?ie  of  the  first  phaliiDX  of  the  thutub.  Vm  ^  il 
draws  the  thumb  from  the  fingers. 

Oppoiicns  polUciA} — Ont^in,  from  the  tmpetmm  aod  annular  Iiga- 
nient.  Insert  ton  ^  id  to  the  mdlat  edge  of  tlie  metacarpal  bone,  from 
its  base  to  its  head.      L'&e  ;  it  draws  the  metacarpal  bone  invrards. 

Flexor  brevt's  polUch  manuM^  ^ —  It  consista  of  two  bellies^  I'lio 
external  arises  from  the  trapedum  '  rapesEoides^  and  the  annular 
li;_'anient;  and  it  is  inserted  into  thi  r  side  of  the  first  phaloux  of 

the  tliunib.     The  internal  head  a\  Vom  the  magnum  and  Mim* 

I'oiin,  and  the  meliirviquil  boafi  of  tl  la  finger,  and  it  is  msertiH] 

into  the  inner  side  of  the  basa  of  thi  phalanx  of  the  thuaib.     The 

bc'sanioid  bones  are  included  in  thesf  Dns, 

Adductor  imllici^  mmitiA} — OriQ^        om  the  metacarpal  bono  of  i 
tlie  middle  finp^er  lM>twoen  its  base  ai        a  head.     Instrfmn^  into  ihd 
base  of  the  first  pli:dan3t  of  the  thuiuu.      V»e;  Il  draws  the  thumb  • 
towards  the  fingers. 

Abductor  mhu'mi  dujitt  fnamm.^^-^Oritjin,  from  the  pisiform  bcntj, 
and  annular  ligami  i}t.  In^rliou^  into  the  ulnar  side  of  the  base  of 
the  first  phalanx  of  the  little  finger.  Use;  it  draws  the  little  finger 
iVoin  tha  rest. 

FIrxor  parvus  mhiimi  digiti.^^ — On'yin,  from  the  unciform^  process 
of  the  unciform  bone,  and  annular  ligament.  Insertion^  into  the  ulnar 
side  of  the  base  of  the  first  phalanx  of  the  little  finger.  Use;  it  bends 
the  little  finger. 

Adductor  mctacarpi  minimi  digiti. —  Origin,  from  the  UDciform 
process  and  annular  ligament.  Insertion,  into  the  metacarpal  bone  of 
the  little  finger,  from  its  base  to  its  head.  Use ;  it  brings  the  metft- 
carpal  bone  towards  the  wrist. 

/nfrnmcous  jnuscbs. — These  are  seven  in  number;  three  of  which 
are  on  the  palmar  side,  and  four  on  the  dorsal  side.  The  palmar 
interossei  are  adductors,  the  dorsal  are  a^t/wc^ors  with  reference  to  the 
mcflian  line  of  the  hand. 

'i'hc  palmar  interosseous  muscles.  (Fig.  69.) — These  arise  from  th« 
base  of  the  metacarpal  bone  of  one  finger,  and  are  inserted  into  the 
base  of  the  first  phalanx  of  the  same  finger.  The  first  belongs  t/»  the 
iri(l(  X  linger,'  the  second  to  the  ring  finger/  and  the  third  to  the  littln 

tjn;:<T.^ 

'J'ho  dnrsal  interosseous  are  pennifiarm,  arising;  by  two  heads  from 
adjoining  sides  of  the  metacarpal  bones.  (Fig.  70.)  They  are  inserted 
into  the  bases  of  the  first  phalanges;  the  first  into  the  index  finger,* 
tlu'  second  and  third  into  the  middle  finger,*^  compensating  its  exolii- 
hion  from  the  f-ahnar  group;  the  fourth  into  the  ring  finger.* 

'J'hc  divei-silied  and  confused  description  of  these  muscles  by  dH- 
fcrcnt  authors,  is  owing  to  the  use  of  terms  that  are  not  significant,  a 
want  of  pro|)er  cla^^sifu-ation,  and  the  dividing  of  one  muscle  in  twOb 
and  calling  the  diffrrcnt  portions  of  it  by  different  names;  thus,  BOOM 
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ennmente  four  palmar  and  tbree  dorsal  interossei,  together  witL  the 
muscle  called  abductor  indicis;  others,  &gftini  enumerate  four  palmar 
and  four  dorsal.  *  The  principle  of  classification  should  be  with  regard 
to  their  action.  Whether  they  are  abductors  or  adductors,  with  refer- 
ence to  an  axis  passing  through  the  middle  finger.  If  the  first  dorsal 
tuterosscous  is  split  into  two  muscles,  and  that  portion  arising  from  tho 
metacarpal  bone  of  the  thumb,  i.<*  called  the  abductor  indicis^  and  the 
remaining  portion  counted  among  the  palmar  interossei,  the  voriooa 
modes  of  claiisifying  these  muscles  can  easily  be  understood. 

MUSCLES  OF  THE  LOWER  EXTREMITY. 

The  lower  extremity  is  covered  by  a  dense  fuscia  called  fascia  lafa^ 
which  commences  at  the  crest  of  the  ilium,  and  extending  over  the 
glutei  muscles,  reaches  to  the  foot.  In  the  front  of  the  tbigh  it  is 
t^'rmed  iliac  and  pnbicy  with  reference  to  its  proximity  to  these  bones. 
At  the  knee,  it  forms  a  general  covering,  called  the  involvcrum  ;  in 
the  U'g  it  is  termed  the  crural  fascia  ;  in  front  of  the  ankle  it  consti> 
tutes  the  annular  ligamnit,¥r\iii:h  binds  down  the  extensor  tendons; 
under  the  sinuosity  of  the  os  calcis,  it  binds  down  the  flexor  tendons 
in  the  furm  of  the  llgameiitum  laciniatum^  or  plaited  ligament; 
finally,  it  terminates  in  the  plantar  fascia^  that  firm  aponeuriwis  upon 
the  sole  of  the  foot.  From  it  are  formed  numerous  sheaths  for  mus- 
cles and  tendons. 

ANATOMY  OF  FEMORAL  HERNIA. 

This  Tariety  of  hernia  is  a  protrusion  of  intestine  at  an  opcninff 
near  the  passage  of  the  large  vessels  to  and  from  the  thigh.  We  shall 
at  first  describe  the  parts  as  they  occur  upon  dissection,  and  then  the 
desecDt  of  the  gut 
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to  View  ihe/ftsei^  fata  of  Iht 

colour  and  T<»ry  <}en»e  vtrue^- 
wM  and  pectmeaL  The  j 
d  19  eDnneeled  tit  itit  up 
in  front  of  tbc  iheaih  of 
lersidc,  called  the  Jhici/m 
iH  opening  on  its  oaler  wde ; 
inetlj  seen,  a  layer  of  supefv 
must  b€  careftjlly  removrd;*^ 


Upon  the  remoTn!  nf  the  skin  from  the  upper  pArtlAn  of  tlie  llii^li 
the  fivprrficial  fa  stria  ifl  brought  into  vicw.  This  fnecla  is  a  eonitntui^ 
tion  of  the  superficial  fascia  of  the  abdomen,  and  like  it  is  capaibla  of 
hcinc:  dissected  in  himinse.  In  the  groin  it  oontaina  nnmerons  Ijin- 
phatic  plands.  It  is  traversed  by  tbe  mphena  veirt^  which  ctit#ni 
ft'mond  vein,  throngh  the  saphenous  op€nin(^  of  the  foscm  lata, 
an  inch  below  PoupiLrt's  ligament, 

Ilavinp^  removed  tliis  fiificb  we  brl 
tliigh.     This  fascia  is;  of  a  pearly 
ture.     It  consists  of  two  portions,  th^ 
tnn'al  portion  '  is  upon  tVie  iliac  si 
part  with  Poupart^s  ligatncnL     It 
vessels,  and  has  a  crescentie  edge  oz 
process.     This  process  limits  the  i^p 
and  in  order  that  this  edge  abould 
ficial  fascia  with  which  it  IR  coDtii,^ 

this  portion  of  supor6cial  fascia  nhieu  mis  np  the  sapbenotis  opening 
is  often  called  crihriform  fascia*     (See  Fig,  CO,) 

The  superior  horn  of  this  creecentic  falciform  proeosp  ib  twisted  mf^^ 
inserted  in  the  cre>t  <if  the  puWs^  external  to,  but  eontinuoug  witb,  Giai- 
j<'rnnt's  lifranient,  and  is  called  Ilej/s  ligament. 

The  prrtinrnl  portion  of  the  fascia  lata  is  upon  the  pubic  side;  it  it 
thinner  than  the  sartorial  and  passes  behind  the  sheath  of  the  vessels. 
The  sheath  of  the  vessels  is  formed  of  condensed  cellular  tiasoe, 
and  may  be  considered  a  prolongation  of  the  fascia  transversalis  ftod 
fascia  iliaca.  It  is  usually  compared  to  the  tubular  portion  of  a  fiw- 
ncl ;  the  abdominal  portions  of  these  fasciae  constituting  the  larger  and 
upper  part  of  the  funnel.  Numerous  perforations  exist  in  the  sheath 
nf  the  vessels  for  the  passage  of  veins  and  absorbents  which  renden 
it  cribriform.    One  of  these  perforations  can  be  seen  where  the  sheath 

is   laid   open,  and  also 
the  saphena  vein  enter* 
ing  the  femoral   vein." 
Since  the  artery "  and 
vein  "  are  cylinders,  il 
must    be   evident    tbal 
there    must    be     some 
structure  filling  up  the 
intervening  spaces,  and 
^H  also  the  space  '*  between 
/the     vein     and     Oini- 
I   hernat's    ligament,*    or 
/    else   there  would    be 
deficiency  of  structu 
Now  this  space  betwe, 
the  vein  and  Gimbernal 
ligament,  is  the  crtiy 
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nn^,'*  ami  is  filled  up  with  loo-^p  cellular  tissue,  anil  a  Ijmpliatic 
glatid.  Tliis  eellulnr  tissito  is  nillcd  hy  sojne  the  cmmf  arpfum,  by 
OthtTS  fascia  prttpriu^  und  </ihri/orm  /<ifn  in.  A  woakiiCi?s  of  ihls 
jeptum  between  the  cavify  ami  tube  of  the  funoel  pTedis[»oses  to  her- 
nia. The  crunil  or  femoral  ring  is  buvvthd  in  front  by  Poupart'a 
Hpinjcnt;  bohind,  by  the  bone;  on  the  inside  by  lU^y's  and  Gimber- 
Uiit's  ligament ;  on  the  outside  by  the  vein.  The  ffmoml  vessel^/' '  , 
with  their  sheath j'^  together  with  the  iliacus  interuus'  aud  ps*«i3 
iiia^nus'  muscles,  pass  out  under  Poupart'a  ligiimcnt,  and  thus  fill  the. 
crurul  nrffli.  ( 

The  intestine  in  femoral  hernia  pursues  the  following  course.  The 
peritoneum,  as  in  nil  other  insiances,  is  at  tirst  distended  and  forms 
the  hernial  sac;  this  di.stension  takes  plaee  at  the  crural  ring,  this 
being  the  only  spot  where  it  can  occur  under  the  crural  arch  j  tlie 
rrurttt  stph^ni  or  fuficia  propria'*  is  now  stretched  luid  thickened  ;  gra- 
dually yieldinify  it  forums  the  next  coTering  of  the  gut.  With  thc»e  it 
deseends  through  the  sheath  of  the  vessels,  nud  when  it  gets  below  the 
falciform  process,  emerges  at  one  of  the  foninnna  for  veins  or  ubsur* 
bents;  then  it  comes  in  contact  with  the  superiiciiLl  fascia,  which  foruis 
another  coverinn,  and  the  skin  forms  the  last* 

In  reaching  the  intestine  by  an  operation  for  hernia,  the  order  of 
coverings  would  be  first,  the  */iv'ii,  second ^  the  snpn-Jkiui  /ttstiay  in- 
cluding that  portion  of  it  which  some  call  cribriform  JasciUf  third,  ho 
fascia  propria f  which  was  originally 
the  crural  septum,  wlueli  some  also 
call  cribriform  fascia,  and  fourth,  tlie 
hernial  saCy  containing  the  protrud- 
ing intestine.  Much  alteration  of 
structure  would  of  course  exist  by  the 
parts  becoming  thicker  and  more  lami- 
nated. In  some  instances  the  foramen 
of  the  sheath  is  not  sufficiently  largCi 
and  thcQ  the  sheuth  ts  distended  and 
consolidated  with  the  other  coverings. 
Many  it'Strict  the  i^zmfts^'i  a  propria 
to  this  consolidated  coveritig, 

A    femonil    hernia   may  be    con- 

lated  either  above  or  behiw  the  sa- 
henous  opening ;  then  of  course  tho 
fascia  lata  will  also  form  one  of  its 
coverings.     ^See  SurgkuyJ 

-^MUSCLES  OF  THE  UIP  AND  THIGH. 

P^    Gfuteun  mfi.rtmitif.*  (Fitr.  62.)  — 
Oriijln.   From  the  crest  iind  from  a 

portion  of  the  dorsum  of  the  ilium,  

from  the  sides  of  the  sacrum  and  coccyx,  aad  from  iW  ^fAt^t  «^«ty 


^ 
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(li ifti  u .s   m  in  ini w «.'  (  Fi ^.  7 2. 
ilium,  he  { wt-t ■  u  lire  aetn let rcular  * 
nfrfitm.   Intn  the  tnicbtttiter  f 
Iuc^diul?.      Usf^.  It  iibdu€lB  ind 

tbirdj  ai 
ffbfi.  In 
1 1  rnt&tcs 
Genitnt, 

sn  peri  or  anses 


s.irtiir  li)r«iii(*n^     his^rtion,  Intn  tlie  upper  tbfrd  eif  ibe  linea  AJipeil, 

:iiii|  iTitn  ihi^  fjipi'ia  fi^moria.      C*fir.  It  draws  th<*  lUigh  b^icikwui'd^  aod 

kn  |is  I  lie  iiuitk  crt*K, 

(t  fit  int. -i  inttfitts^  (Fig.  62.) — OritjitK  Froni  the  dormitn  of  tl»« 

ilium   bi^twpL'T*   the  crest  and  ftemieircular  ridfxe^   from  betwc^en   Uid 

anterifsr  spinou?*  pmresses,  and  frora  the  fsiscia   fi^monB.     Jntrrikm. 

Into  rhi!  upfitT  and  outer  surface  of  tlie  tri>chantBr  major*       ^iir';  It 

dniwH  I  be  tliiL^h  biiL-kwards  md  outwards* 

,  From  the  dorsum  of  tlit 
the  enpRilar  llgA|{icrit«  Ai«* 
ont  mid  below  th&t  of  tlit 
thi|ih  inwtirds, 

Jrigin^  from  il>e  seemid, 
ones  of  the  sacrum.  Im^fw^ 
:ho  troehiinter  miyor,      Uim* 

sse  are  two  in  u umber;  tihs 

I  tbf*  spin  mis  priT<*ee3  of  ib*! 
isehiunu  und  tlie  infcnor  from  tbe  Uibcrnsity  of 
tbe  istliium;  both  ure  ioserred  io  couimon  witii 
tlte  tondoD  of  the  fibturator  interims. 

Ohhinjtf*r  itifrrim^r*^  —  Ort\/iii*  From  thfi 
margin  of  tlie  tbj^roid  foraiuenj  the  iDtemil 
mirfece  of  the  thyreoid  li^anienf^  and  frij»m  Uie 
f^L^cia  iliiiea.  J$i&erfiiftt,  Into  the  dtgltal  fosai 
of  tbe  ft^njur. 

Qntiil tiling  ftmorh*^ —  Oritjln.  From  the 
tubcTOsUj  of  tbe  ischium.  lu^riion.  Into  th« 
femur  between  the  two  froeltanters. 

Oftfttrafor  rffrrunH. —  Ort'</hi.  From  the  an* 
terior  margin  of  the  ibyrtud  foramen^  and  li|ra' 
meut.  Intft^rtifm.  Irito  tlie  digital  fosfn  nt  the 
root  of  the  troibanttr  uiujor*  Llie,  Tb©  last 
four  rotate  the  tbigb  outwar^K 

JSirrpaJfrjor  rrunW* —  Ortijin.  Bj  a  loilg 
bead  ill  eouuiMm  with  the  sens  i- ten dinostis  fmm 
the  tuberosity  of  the  i^ehium,  und  by  a  ^hort 
fleshy  one  from  the  lower  part  of  the  Hiie« 
aspfTu.     iTtfei'ttoH.  Ill  to  tbe  head  of  the  fibula* 

t^rmhfnifh*nrtxifsJ^ — -Orttfin.  From  the  tube- 
riisitj  of  the  ischium.  IitsrrfimK  Into  the  mdt 
of  the  head  of  the  tibia  just  below  its  tubers 

S'Tni'mevihrnnosus. —  On)/ in.  From  the  « 
tcrnal  part  of  tho  tuhero^itj  of  the  ii»chium.  In^n-tion.  Into  a  pro 
at  tbe  posterior  and  internal  side  of  the  head  of  the  tibia,  and  ii 
also  cnnncctod  with  the  ligament  of  Winslow  aud  tbe  external  c 
dylc  vi'  the  femur. 
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Trvf^nr  VfifjnifF  fi  viorU.* — (Fig.  T3»)  Ortf/m.  From  tlic  nnfcrior 
iiiperior  ppiiioiis  pmcess  of  tli«  iliuui,  Iimtrtton.  luU}  llie  fuscia  or 
fibeatb  of  the  thif^h. 

Sffrtorius.^ — On]/tn.  From  the  anterior  superior  spinou/*  process  t»f 
the  ilium,  r/tufrflan.  Into  the  iniifrr  suie  of  the  head  of  the  tibia* 
C.^,  It  bends  I  be  leg  and  draws  it  inwards.  It  is  tbe  longest  niusclo 
of  I  be  body. 

li^chis  frviorta* —  Origin,  By  two  temlonff^  one  from  tbe  anterior 
infi^nor  spinous  process  of  the  ilimn,  and  the  otlier  from  tlie  t*dge  of 
tbe  acctiibuluin.     Insrriion.  Into  the  upper  surface  of  the  patt-llu* 

VaMu$  t^xhrtiun? — Orujitt.  From  tb«  linea  af^pora,  and  tnxthanter 
major.     In»trtton^  Into  iJm*  upper  and  external  p?irt  of  the  patella. 

Yasiui  interims* —  Oriyui.  From  tbe  Imea  aftpera  in  \t&  Tvb(»1e 
Icn^rtb,  coventig  tbe  in&ide  of  the  thigh.  Insertion,  Into  the  comwmn 
tendon  of  the  patella. 

Crurssi^s, — Orifjin.  From  the  anterior  part  of  the  femur  as  well  aa 
from  the  linea  aspera,     I/($rrfioti,  Into  the  patella* 

These  four  hsi  maselos,  often  called  tbe  qnadrirfps /rmortg,  form  a 
ijommon  tendon  in  which  is  placed  the  patella,  before  it  is  inserted 
into  tbe  tiibi'rcle  of  the  tibia.     It  extends  the  leg. 

GVort/iVJ* — Origin,  From  tbe  body  and  ramus  of  the  pubes.  Jn- 
scrtion.  Into  tbe  inside  of  the  head  of  tbe  tibia, 

Pct'lineusJ^ — Origin,  From  the  crest  of  the  pubcs,  and  the  trian- 
gular face  in  front  of  it»  In&er(i(m.  Into  the  linea  aspera  below  the 
troebanter  minor. 

AJflut'tar  lotHjtiM.^^ — Origin.  From  the  body  of  tbe  pubes.  In$er^ 
lion.  Into  tbe  middle  third  of  the  linea  asperu. 

AJducior  hreviit. —  Origin,  From  the  body  and  ramus  of  the  pubcs. 
Insertion,  Into  the  upper  third  of  tbe  linea  aspcra. 

Addmior  magnus,^* —  Origin,  From  the  body  and  ram  as  of  the 
pubes,  and  from  the  ramus  of  ibe  isibium.  In^eriimt,  Into  tlie  whole 
lrnf>tb  of  the  linea  aspera.  At  the  junction  of  the  middle  and  lower 
thirds  of  its  insertion  it  is  perforated  by  tbe  ftmorftl  artery.  L'ne 
These  four  laet  dmw  ibe  ihii^b  forwards  and  inwards. 
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TihialiB  anfirit^  (Fig.  7 A.}— 'Origin^  from  the  outer  Bide  and  bead 
nf  the  tibia  and  from  tbe  interosseous  ligaioent.  Ittsrrtimi^  into  tbe 
base  of  the  iuternal  cuneiform  bone,  and  base  of  tbe  first  metuUin>al 
bone. 

£j-ie7i»or  L&ngun  Digitorum  Pfdi*^ — Origin^  fr^m  tlie  head  of  the 
fibula,  the  head  of  tbe  tibia,  and  from  a  portion  nf  the  iiiterosfieoui? 
ligament,  and  edge  of  the  fibula.  Insertion,  by  four  tendons  into  tbe 
phalanges  of  tbe  four  lesser  toes. 

Pcronciis  Ttrfius.^ — Origin ^  from  the  anterior  angle  of  tbe  fibula, 
1>clow  its  middle.     Liurlion^  into  ihu  upper  suit\iCQ  ^f  v\iQ  X^i^fi^  ^ 
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the  me(sl/ir8al  iHtoe  of  the  little  toe.     It  Wt&B  like  a  portion  of  tlie 

I'lrhnfor  Ptoprtun  PtrJJirh  Pcffin.^ —  Otitjifij  froin  the  lower  twm 
thinlfi  of  the  fibula  and  interoJif*eoa.s  ligiiiiiotit.  Insivriton^  into  the 
bli^csa  cif  fhe  ftr^t  and  secoad  pbalaogcs  of  the  grt^nt  toe.  Usej  \i 
ext^'fidB  the  great  toe. 

PrronrrmM  Ltrnf/vs.^ — Origin^  from  the  head  and  tipper  third  of 
the  outer  *»ide  of  the  fibula.  Ift^trtion^  into  the  baE^e  of  the  metatan^l 
bntic  of  ihe  great  toe.  Use  ^  it  crienda  the  foot  and  incliDcs  the  sola 
outwards. 


Fig.  74. 


Fig.  75, 


Prrfmrttx  Brei^in* — Orttjin,  from  the  lower  two-lbirds  of  the  uuter 
iurfiice  ^'f  the  fibula*  hn^rrikm^  into  the  base  of  the  metaturaal  booe 
of  the  little  tne.      V$r  ;  it  extendi  the  foot, 

Ganirot^emiuM.  —  Orujiv^  by  two  fieods  from  the  eondylefl  of  the 
fetiiar.  Justrtion,  hy  the  htulo  AvhiUh  into  Ihe  tuberosity  of  Uae  oi 
#iuciii 


MUSCLES  OF   THE   FOOT 

Sttlc^i^ — Otu/in^  from  the  upper  two-tliinls  of  ihe  posterior  pnrt 
of  the  fibuLif  and  the  luiddLe  third  of  the  tibia.  In»t:rUonj  into  the 
ten  do  Arhiids, 

These  latit  two  muscles  form  the  calf  of  the  leg,  and  are  called  ihe 
triceps  ^urse, 

J  iantaris,  —  This  muscle  has  the  longest  tcndoD  in  the  body. 
Orifjittf  Just  above  the  external  condyle  of  the  femur*  Insertion^  into 
the  us  calcis  before  the  tctuio  Achillh. 

Ptjplitevs*  (Fig.  75).  —  Orifjin^  from  behind  the  ext<*nial  condyle 
of  ihe  fcnjur,  Jmfrtion,  into  un  oblique  ridge  of  the  tibia,  bolow  ltd 
ULad,      Une ;  it  bends  the  leg  and  rolls  it  inwanli*. 

I'lt'jcor  Loitffus  Diyitorum  Pedis  Perforan»,^ — Or/j/i'n,  from  the 
bark  of  the  tibia  below  its  oblique  ridge*  Iu$rrtmnf  into  I  he  buses  of 
the  third  phalanges  of  the  four  lesser  toes^  by  four  teridons,  which 
J  erfbralc  the  split  tendons  of  the  fleior  brevis.  Usej  it  flexes  the 
toeti  »nd  extends  the  leg. 

Fitjcor  ZfOtif/Hs  Poi/uis  Pftfi$y — Ontjin^  from  the  lower  two- thirds 
of  the  posterior  fuce  of  the  fibula,  LiHtrfion^  into  the  second  phnlanx 
of  the  great  toe.  Itg  tendon  is  connected  with  the  flexor  longus  digi- 
torum  pedis.      U»e;  it  flexes  the  great  loe. 

Ti'bmiu  Pu$(uiis,* — Ontjin^  by  two  heads  from  the  tibia  and  fibului 
and  from  the  interosseous   liganient,     Im^r- 
tioHf  into  the  tuberosity  of  the  scaphoid  bone.  Fig.  76, 

(fuel  it  exteodB  tho  foot. 

MUSCLES  OP  THE  FOOT. 

Sgfmmr  Brrvig  Diijiforum  PediV^  (Fig. 
74y  '■^Orif/iiif  from  tho  greater  apophysis  of 
the  OS  calcis.  Insertion,  by  four  teodotjs  into 
the  backs  of  the  four  greater  toes.  Vnei  it 
extends  the  toea. 

Fifxnt  Brt:vi$  Ditjitorum  Ptdt^  (Fig.  76  ) 
—  OnifiHf  from  the  larger  tuberosity  of  the 
OS  calcis  and  plantar  fuscia.  Insert  ion  ^  by 
fiiur  small  tendons,  which  are  perforated  by 
ihi)rtc  of  the  flexor  longus,  into  the  second 
phiilanges  of  tbo  four  smaller  toes. 

Fiexor  ArrniAotiux.  —  Oritjin^  from  the 
inside  of  the  ^inuo*ity  of  the  os  calcis  in 
frunt  of  i til  tuberosities.  Ins*:rtitm,  into  the 
out.sidc  of  the  ieudon  of  the  flexor  longus, 
at  its  division.      6V";  it  assists  in  flexion. 

Ijumbricfiif'S  Pedin? —  Or  if/ in  ^  from  the 
tendons  of  the  flexor  longtis.  Jnsertionf  into 
the  tuaide  of  the  first  phalanx  of  each  toe.      Fxr;  tbey  assist  in  flexun. 

AUiucior  PtAlicl$  Pedis^—0ri(/i7ij  from  the  iukruBA  \uW\q«vVi  ^1 
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tbe  06  calcis,  tlie  plaotar  fascia,  and  iDtcrDal  cuneif  irm  bone,      hi^- 
it'on^  ioto  the  inner  side  of  the  baae  of  the  first  phalanx  of  the    - 
toe,  includiog  the  internal  eesamoid  bone.      Use;  it  draws   tLi-    - 
from  the  others. 

Flexor  Bremt  PbUici^  Pedis.  —  It  consists  of  two  belttefl^  wUch 
arise  from  the  cukaneo-cuboid  ligament  and  external  cunetfornj  hmc, 
IttMertiwif  by  two  tendons  into  the  base  of  the  first  phalanx  of  tbi 
great  toe,  including  the  geBamoid  boDCS.      Use  ;  it  flexes  this  toe. 

Adductor  Fonicis  Pedis. — Origin,  from   the  calcaueo-cubAJ 
ligament,  from  the  bases  of  the  third  and  faurth  and  fifth  metatar 
sal  bones.     Insertion,  into  the  tendon  of  the  flexor  brcvis  and 
external  sesamoid  bone.      Use  ,*  to  draw  this  toe  towards  the  resi. 

Abductor  JUinimi  DigiH  Pedis.* — Orifjin,  from  the  outer  ao4 
lesser  tnberosity  of  the  os  calcis  and  the  metatarsal  bone  of  ihi 
little  toe.  In»&rHon,  into  the  base  of  the  first  phalanx  of  the 
lltUc  toe.      Use;  it  draws  this  toe  from  the  others. 

Flexor  Breuis  Minimi  DigUi  Pedis, — Origin,  from  tbe  calcaneo- 
cuboid ligament,  and  from  the  fifth  metatarsal  bone.  Insertion, 
into  the  base  of  the  first  phalanx  of  the  little  toe.  U^e  ;  it  bcndi 
the  little  toe. 

Tranfsoemalh  Pedis. — Origin,  from  the  capsular  ligaments  of  tb« 


Pig.  77. 


Fig*  78, 


first  juiul  of  <hc  fourth  and  fifth  tocF.     Inst^rthn^  into  the  external  aeafr 

tnckid  txjiie.     U»t ;  it  approxiaiat<>:$  the  hcadi.'^  of  the  uietaUirsal  bonc«. 

iniaxmtemu  MutcU$. — Tbese  arc  seven  in  number,  faur  of  wbiob  are 
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iipon  the  dorsal,  and  three  apon  the  plaotar  surface  of  tbe  foot.  The 
(hrml  iulerosseif^*^^^  arise  by  double  heads,  and  are  iaaerted  into  the 
bases  of  the  phalanges.  Tbe  first  is  inserted  on  the  inner  aide  of  the 
sccoDd  toe,  and  is  therefore  an  adductor;  the  other  three  are  inserted 
into  the  outer  side  of  tbe  second,  third,  and  fourtb  toe»,  and  are  abduc- 
tors. The  plantar  wUrossri^*^^  ariae  from  the  bases  of  the  three  outer 
inetatar^^al  bones,  and  are  inserted  into  tbe  inner  side  of  tbe  bases  of 
iho  fixit  phalanges  of  the  same  toes.  In  their  actioa  thej  are  abductors. 


i 
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SECTION  IV, 

VISCERA. 

ORGANS  OF  DIGESTION. 

MOUTH. 


The  3It}nth  is  separated  from  the  nose  by  the  hard  and  boft  palate, 
and  communicates  behind  with  the  fauces.  It  is  bounded  in  front 
by  the  lips,  while  its  floor  is  formed  bj  tho  niylo-bjoid  muscles,  and 
its  sides  by  the  cheeks.  The  space  between  tbe  lips  and  the  teeth  is 
called  the  vesiilnik^  The  mouth  is  lined  by  a  mucous  membrane, 
which  has  a  Tariable  degree  of  thickness,  and  is  thrown  into  fulds, 
which  are  called  frtva ;  there  is  one  beneath  the  tongue,  one  in  front 
of  tbe  epiglottis  cartilage  at  the  root  of  tbe  tongue,  and  one  at  tbe 
middle  of  tbe  inner  surface  of  each  of  the  lips.  This  mcmbnioe  ia 
covered  with  nucscrous  glands,  some  of  which  are  mucous  and  some 
salivary. 

Internally  tho  lips  are  composed  of  rouscnlar  fibres,  which  extend 
from  the  middle  of  tbe  internal  surface  of  each  Hp  to  the  gum,  of  fat, 
and  extcTOBlIy  of  skin.  Tbe  Mpper  tip  is  longer  and  thicker  than  tho 
lower,  and  has  a  vertical  depression  on  tbe  middle  of  its  front  surface 
called  phiitrum, 

Tbe  Gums  are  formed  of  tbe  lining  membrane  of  the  mouth,  much 
thickened  j  they  have  ^reat  hardness  and  vascularity,  and  tut  littlo 
Bcusibility  in  health.  They  include  the  neck  of  the  tooth,  and  adhere 
firmly  to  tbe  perioBteum. 

The  gums  and  lips  are  covered  by  numerous  papillfie,  which  cons^ist 
of  capillaries  and  nerves. 

The  cheeks  are  composed  of  muscle,  fat,  cellular  tissue,  glands,  and 
blood-vessels,  included  between  skin  and  mucous  membrane. 


TONGUE. 


t 

^■l  The   Ton*pte  is  an  oblongs  Battened,  muscular  body,  which  varies 


no 
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fpcecH  fiiid  iDiMicAtion,     lu  poetmor  eztxeiiitj  or  roo4  m  slftaefccl 

to  the  tivoid  booe  by  yrlkiw  fibroos  tlMoe.     ItF  interior  extreoutjii 

calli-d  (U»  finitii  or  ii/>;  iu  mlcrreBijig  portioo  it«  boify. 

The  mu*fm§  cor*rinf/  of  the  tongue  IB  rerj  thick  upon  its 

Btirfaicc,  titid  very  thiti  upuQ  it^  ander  surface.     Sometimes  the 

|M;rig)oU IB  U  applied  to  the  epitbeliom  of  the  ti|>per  surface.     Upoa 

it£  upper  fforftee  are  a  nmnkf 
Fig.  70.  of  projectioofl  or  papUlm  of 

Ttrioiu  sixes  aod  shapes.  Th« 
largest  are  eight  or  nine  in 
Damber,  called  papillae  mnxi' 
mar,  and  are  situated  at  the 
posterior  portion  of  tVe  toagnep 
in  two  coDvergent  ItDes ;  mj 
are  aurronnded  by  fb^^st^  tba 
kffcest  of  which  ia  in  tlf 
luiddle,  and  called  the  yc/ra- 
men  cttrum.  These  lai^f 
papillae  will  be  found  to  l« 
covered  by  smaller  ones,  whicli 
are  ealled  secondary  papilhk 
The  franllcst  papitla>  are  fiott 
and  pointed,  and  arc  foni 
near  the  middle  of  the  ion£ 
and  are  termed  fifi/orm* 
iDtcrraedialc  papillio  are 
abundant^  some  of  them  ilt 
conirafy  others  funt/^/arm^ 
Each  papilla  is  formed  of  ct* 
pillnry  vcKFels  and  a  norrc 
biffercut  foTietioDs  are  att 
buted  to  these  difftTcnt  papilh 

Between  the  pupiUn}  max^ 
moo   and   the   cpiglottia  arc  * 
number  of  large  mucoua  fol 
licks. 
Mtufr^fs />/  (he  Tbftg^u. — Jfyo-gIos$uH,* — Orit/in,  from  the  comti 

the  hyuid  bono."    Jrtserltonj  into  the  side  of  the  tongue,  some  of 

^hftn  nnHA\\n\x  ito  tip.    (Fig.  80,) 

dmtft-hyO'tjffiMMUi^ — Origin y  by  a  tubercle  behind  the  symphyM 

i%f  thr  lower  jaw.     JnMertwn^  into  the  hyoid  bone,  and  into  the  whoto 

Icinirth  of  the  tongue* 

Lin^juaihy^  Origin^  (Vom  the  yellow  tissue  at  the  root  of  tli« 

toogue,      IttHcrltcrnf  into   tho   tip   bet  ween   the   two  last- mentioned 

mitpclea, 

S^tprrfiniflu  Nn(jv(r, — An  indistinct  Inycr  of  musculnr  fibres  on  tfia 

AnvQiii  of  ihc  tongue  under  the  tnueoui  membrane.     It  seems  to 

iIm  Up  upwarda. 


PALATE. 


Ill 


Fig.  80. 


tVantversal^s  7in(ptm  ^ —  Are  scattered  fibres  which  pass  from  tho 
■IMIe   line   to   the  edge  of  the 
toogue;  they  extend  from  the  tip 
ta  the  moty  and  their  contractions 
lengthen  the  tongue. 

VfTtiralet  Ungnm* — These  are 
fibres  which  extend  from  the  upper 
to  the  lower  surface  of  the  tongue. 

The  tongue  is  supplied  hy  th« 
iiDgual  artery. 

The  nerves  arc  the  hypoglossal 
or  0th,  which  is  distributed  to  its 
masclcs;  the  linciuul  or  t/ustafory 
branch  of  the  5th,  which  supplies 
the  papillas  and  mucous  njembrane 
It  the  forepart  and  sides  of  the 
toogue ;  ana  the  lingual  branch  of 
the  glosso-pharyngcal  division  of 
the  8th,  which  sends  filaments  to 
the  papiike  maximsB,  and  to  the 
maooufl  membrane  near  the  base  of 
the  tongue. 

THE  PALATE. 

The  paUte  snparatcs  the  back  portion  of  tho  nose  from  the  mouth, 
and  is  divided  into  two  parts.  The  hard  palate  consists  of  the  palate 
processes  of  the  superior  maxillary  and  palate  bones,  covered  by 
macous  membrane,  which  is  continuous  with  that  of  the  luouth,  but 
is  not  BO  vascular  or  sensitive  as  that  of  other  parts.  It  very  fre- 
quently presents  transver^)  ridges,  as  well  as  a  ndge  in  the  median 
line.  The  tfjf^  palate  is  the  membranous  separation  between  the  back 
portion  of  the  mouth  and  nose,  and  consists  of  a  fold  of  mucous  mem- 
branes stretched  transversely,  enclosing  muscles  and  glands.  From 
its  middle  there  projects  the  uvvla,  about  three  quarters  of  un  inch  in 
length ;  from  each  side  of  the  uvula  there  are  two  divergent  cresccntio 
folds  of  mucous  membrane,  which  are  called  lateral  half -arches  ;  the 
space  between  which  constitutes  ihe  faucet. 

Between  the  anterior  and  posterior  arches  of  each  side  is  tho  tonti' 
fffnnd.  The  fann'l  is  about  the  size  of  an  almond,  and  consiHt^  of  a 
coilecCiOD  of  large  mucous  follicles. 

Atw$cles  of  the  palate. — Constricfor  tsthmi  favcium. — A  pmall  mus- 
cle placed  in  each  anterior  half  arch,  arising  from  the  middle  of  the 
Sfift  palate,  and  interted  into  the  side  of  the  root  of  the  tongue.  It 
diminishes  the  opening  into  the  pharynx. 

Pai*9to-2fharyTtgrvs  — Another  small  muscle,  included  in  the  poste- 
rior balf-areh,  arising  from  the  soft  palate,  and  inserted  into  the  side 
of  the  phafjDZ.     It  draws  the  palate  down  and  tho  pharynx  up. 
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Circvm^rxvs  or  Trn$or  pftht(i\ — Oni/tn^  from  the  spinous  pt 
of  the  splieiioid  bone,  and  the  contiguous  porrion  of  ihe  Eustacb 
tub«.    Jnm^-tltntf  by  a  tendon,  which  winds  around  the  hamulus  or  hci 
nf  the  interual  pterygoid  proces;*,  into  the  posterior  and  cresGcntio  edg)l 
of  the  palate,     Ujte;  to  extend  the  soft  palate  transversely, 

Lttator  palafi. —  Ortgaty  from  the  p<.'trouF  portion  of  tempornl  bone 
and  Eustachian  tube.  lutertion^  into  the  soft  palate.  Une^  it  dmwi 
the  palate  upwardii. 

Azt/ijos  urnilss. — Is  in  the  Tniddle  of  the  uvula  and  soft  palate.     It 
arises  from  the  posterior  naisal  »pinc.     Its   contractions  fihorteo 
iiviiki. 

SALIVARY  GLAXDS  OF  THE  MOnTH. 

The  salirary  glands  are  of  a  liirht  pink  eolour^  and  their  scerotion  I 
of  ^eat  serviee  in  uiugtieatiou  and  di^nstioti.    They  are  three  Id  qu 
ber — the  parotid,  fiuhiuuxillary^  and  sublingual. 

Fig.  8L 


Th^  pnroh'd^  is  the  largest  of  the  three;  its  sbupe  Is  irregnlmr; 
m»  no  capsule,  nnd  is  merely  covered  by  the  superiScial  fascia  of 
iiecTk.  It  lic»  on  the  »ide  of  the  face  in  fn:int  of  the  ear,  and  bene 
the  f>kin.  It  extends  in  front,  so  ns  to  eover  a  portion  of  the  mjoselm 
ftiuscle ;  in  depth  it  reaches  towards  the  styhiid  process,  and  poste- 
riorly it  is  bounded  by  the  externa]  meatus,  the  maiitiiid  process,  aod 
the  stemo^cleido-mastoid  muscle.  Its  ftruclure  is  lohulated,  and  its 
duct,  called  the  fhrt  nf  Sfeno*  traverj^^  the  outer  Aice  of  the  ma»> 
veter  muscle  in  a  line  drawn  from  the  lobe  of  the  ear  to  the  end  of  the 
nose..  It  i»  white  and  hard,  about  the  size  of  a  crow-rjuitl,  and  peiw 
foratcs  ibo  cheek  through  a  pad  of  iat  by  a  yery  small  orifice  oppoail« 
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tlie  &eci>tid  molar  tor^th  of  the  iippor  jnw*  Tl>e  exlprnal  carofid  artery 
pa^^eai  tbrmigh  (he  deeper  portion  gf  the  ginnd,  and  it  is  al^o  traverfied 
ty  the  portiu  dura  oervc.  There  is  sometimes  found  in  front  of  the 
gland  ail  aeces,sfiry  i>ofiioUj  called  sociusj  ot  acccs$oriu^ paro(ufi\vih*jse 
anct  empties  into  that  of  Steuo. 

The  siihmaxithrif  glaud*  ia  much  sinnller  tlian  the  pnrottdp  la 
irregulurly  oHongj  in  figure  and  lobula ted  in  strurtyre.  Tl  is  situuted 
in  a  depression  on  the  interna]  face  of  the  inferior  maxillary  hone, 
und  covered  externally  hy  the  sltin,  superficial  fapcia,  and  phuyj^ria 
muscle  Its  duct*  is  called  the  ilnct  f*f  Wharton^  which  empties  iit 
the  side  of  the  fraenum  uiider  the  toujjue  by  a  very  small  orifice  on 
the  summit  of  a  piipilla  j  the  coats  of  this  duct  are  very  thin  ;  the 
uland  is  tniversei  hy  the  faeiiil  firfery  as  it  mounts  the  lower  jaw. 
Sometimes  there  is  an  additional  gland  and  duct,  called  afler  Uar- 
lolin. 

The  mhtingual  ghnuP  h  the  fimalle.H  of  the  three;  its  ^hnpe  is 
also  ohiong,  anil  il«t  structure  lobulated ;  it  is  situated  under  the 
tongue,  between  tlie  mucou.n  mcmhrane  of  the  mouth  nn^l  tlie  mylo* 
byoid  muscle.  Its  duet  or  duets  (for  they  are  frfMjUcntly  nnineroiis) 
%re  called  after  liivinua,  and  empty  into  or  near  the  duct  of  Whartou, 
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THE  PIIARYXX  AND  CESOrriAGUS. 

The  pJtart/nx  is  a  muf^rulur  and  raemhranouR  snc,  eomtntininating 
with  the  m*mth,  nose^  cesnphagusT  larynx^  and  Eustachian  tube-  It 
18  Hiruated  in  frot»t  of  the  vurtchral  column,  and  extendi^  from  th« 
basil'ir  process  of  the  occiput  to  the  fourth  or  fifth  cervical  vcrtehm. 
It  is  fuuuel-sbflped|  heinsr  larger  above  than  it  is  below.  Its  lenglh  is 
about  five  inches,  although  this  varies  by  contraction  and  disteui^ion  ; 
it  ia  never  collapsed,  for  its  walls  are  always  kept  distended  by  it« 
nmscular  orii^ins.  It  cons^ist^  of  three  coats,  musm/ur,  <rl/uhrj  and 
tnuvoiis.  Its  external  or  muscular  coat  is  formed  by  the  fallowing 
muscles. 

The  w/erior  cojistricior  nnttirlf^  arif^cs  from  the  cricoid  and  thyntid 
eartilages,  (I?*ig*  ^^O  The  fibres  terminate  in  ihoNC  i>f  it,s  fellow 
tlonj*  the  posterior  median  line;  those  of  the  upper  part  are  oblique, 
tho?,e  of  the  lower  hnrizontaL 

The  miihlh  coHsfn'rfor  mni^ch^^  ansni*  from  the  crtrnu  of  the  m 
hyojdea,  and  the  lateral  ibyreo-hjoid  ligament,  and  is  iu^rted  into  its 
fullow  iu  the  posterior  medisit*  line.  Its  upjver  fibres  ascend  ohikjucly 
to  the  basilar  process  of  the  occiput,  and  overhip  the  puperior  con 
ftricU*r,  while  ita  lower  fibres  arc  horizontal  or  descendingi  and  are 
overlapped  hy  the  inferior  constrictor. 

The  superior  caftsirictor  nMf«*/<i"  is  quadrilateral,  arising  from  the 
pterygoid  process  of  the  spheuoid  bone,  from  the  upper  and  lower  jaw^ 
the  buccinator  mus«cle8,  and   the   root  of  the  tongue :  it  is  inserted 

to  its  fellow  behind,  and  abo  into  the  basilar  process  of  the  oceipuL 
10* 
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The  %t(/Jo^pliar}p\grvt  muKrJr^^  lias  liecn  tInpcriWd  before. 

Tlie  f'(f/tfhr  coul  is  tbin»  nnd  Tiiercly  scrvt^H  for  (h«  tratismission  of 

fi*^ejs  and  nerves,  and  the  cunticxiun  of  the  exteroal  utid  ioterikil 

Fig.  82*  The  mUTnal  or  mvrmtjt  roai  ' 

coDlinualioT)  of  tltat  af  the  moutj 
DO.^e,  nnd  Eustachian  tu1>e,  and 
is  covered  bv  ii  thin  epithelium,  alj 
gtndded  with   mnroiis   follicles  im 
glands.     It  IB  supplied  by  the  f»h 
rynpreal  and   pnlMtltje  arteries,  a^ 
by  the  ^ynrpalhetio  and  eighth 
of  nerves.     Ita  nscs  are  for  degia 
tititm,  re.^  pi  ration^  and  modoJatT 
of  tlie  voice* 

The  asfqyhaffV9  is  a  canol  whi 
convt-ys  the  food  from  the  pharvi 
to  the  slnniach.     It  \%  situittcd 
the   media Ji   line,   in   front   of 
vcrtebfiil    colnnini     nnd     pa^ssji 
th rough  the  posterior  tncdifif^tina 
inclines  somewhat  to  the  left 
at  its  lower  pJirt^  where  it 
through  the  diaphragm. 
Its  length  IS  about  nine  cw  ten  inches,  and  its  diameter  is  not  va^^ 
fonn,  gmdually  increasing  as  it  descendi;-     Its  upper  portion   is 

ttnrrowti^t  part  of  theiilimentary  cainal,  and  hence  foreign  bodices  whi 

are  too  lar^:©  to  pass  through  the  aliioenlary  canal,  are  generally  a^^ 
rested  in  the  Deck;  \\^  shape  is  cylindrical, although  its  walk  when  al 
re^t  are  in  contact-     It  never  contains  air, 

Tt  has  thr^e  coatn,  the  external  of  which  la  muscular,  arid  ttiidttf 
than  any  other  portion  of  the  canah     The  irmsculur  coat  consisto  cf 
two  layers;  the  fibres  of  the  external  arc  longitudinal,  and  those 
the  intemni  are  circular.     The  cdhthir  coat  attaches  the  muscular 
iDMcoUHt  and  serves  for  the  passage  of  vessels  and  nerves.     The  uitA 
nal  or  mnrouti  coat  is  continuous  with  that  of  the  pharynx,  ami  ha 
number  of  longitudinal  folds  when  in  a  state  of  rjutet.     It  has  a  thii 
pithchutn,  and  numerous  mucous  glands  and  follicles.     It  is  friipplti 
y  the  oesophageal  arteries,  proceeding  from  tlie  inferior  thyroid,  aor 
oronary,  and  phrenic  arteries;  itfi  nerves  arc  derived  from  the  eighth 
pair,  and  from  the  syni pathetic. 

t>cglutitioQ  is  performed  by  the  contraction  of  its  ]on«ritudjnat 
fibrca,  whieb  shorten  the  pass^nge,  and  by  the  contmction  of  ita  cif* 
Cttlar  fibres  succeasively  from  above  downwards. 
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VISCERA  OF  THE  ABDOMEN. 

The  eavitj  of  tbe  abdomen  is  divided  into  Dine  di^crent  regionsi 
hy  the  drawing  of  pa- 
rallel Imee  verticallj*  '  Fig-  83. 
tljri>U|;,'h  the  aoterior 
iDfLriur  spinous  pn> 
ee8sc9,  and  intcrfiect- 
ing  them  with  two 
other  parallel  linea 
drawn  tranavereelj '  * 
over  the  crests  of  the 
ilia,  and  over  the  most 
prominent  part  of  the 
costal  t^artilaires.  We 
thus  have  three  re- 
pintjs  above,  three  in 
llie  middle,  and  three 
below. 

They  are  the  epi- 
gastric,^  in  wbieh  are 
the  left  lobe  of  the 
liver,  and  a  portion  of 
the  stomach  j  ibo  rii^hi 
ht/prnhonifriitf'j^  con- 
taining within  it  the 
right  lobe  of  the  Jiver, 
the  Ir/t  hi/pochojnlriacf 
contiiining  the  gplecUj 
a  portion  of  the  sto- 
mach^  and  the  liver; 
the  y  mbilica I f'^  in  which 
are  the  small  inte.stines, 
and  on  either  side  the  lamhar  regions;'  the  ritjlit  htwhar  rpgion  cort* 
mins  the  ripht  kidney,  and  ascending  colon;  while  the  (eft  coniiiiiie 
the  left  kidney  and  descending  colon;  the  ht/pagtistnc  region,***  iu 
which  is  a  portion  of  the  small  intestines  and  bladder;  and  the  \litic 
f*ft&ct ;^^  the  rifjht  of  wbieh  contains  the  ccecum  or  caput  coli, and  the 
It/i  contains  the  sigmoid  flexure. 

PERITONEUM* 

The  peritonenm  is  a  tbinj  trunaparent  membrane^  lining  tht  cavity 
of  the  abdomen,  and  covering  most  of  the  viscera  that  are  cMJOtJiined 
Ibercin.  It  is  a  serous  menibrane,  and  therefore  a  shut  sue,  following 
the  general  ruh*  of  lining  the  cavity,  laul  covering  the  organs  contained 
withio.  It  secretes  a  small  (]iiantity  of  fluid  in  heallh,  which  lubri- 
catcfi  the  surfuie:^  of  the  vi^cera^  so  that  they  readily  move  upon  each 
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Oliver  nnd  the  wallai  of  tbe  cnvitj.     Tt  hho  forms  lignmentg  mid  f«»- 
Dezioiis  bj  wbkh  lUt:  visccrii  lire  held  ia  tbetr  pUce^.    That  porticm  df 

tb<^  peritoneum  whicli  fmmm 

Fig,  B4.  between   one  viseus   and  to* 

other,  OT  horn  a  ti^oua  vtA 

the  wall  of  the  cQTitj^  luimllj 

conf^ists  of  two  laminic,  aji^  u 

cal  k  d  a  n  f /w  eft  hi  m  -    ^therm  vn 

uf   principal    omciDia,    ti^t 

e    g€tstro-h^patie    or    Itmn 

ncntum^  Vfhlch  r^mhcM  frm 

le  lesser  curvature  f»f  the  fto> 

och  to  the  liver;  the  f/cw^n^ 

i/fi**V|  reacliing  from  tht'  Irft 

Uremtij  of  the  stotnacl)   to 

\G  spk^otj ;  the  ro[f?V-of»#wfip« 

rpe  iflte^tine  to  the  j 

wallof  thenbdf>nieti ;  atjo  ^1-1^^ 

the  ^astro-colic  or  f/r^^i  fymtit^ 

tvm    or   cnuf,    whk-li     paf«* 

bctircen  the  stomach  nnd  w- 

1ft Ti ;  the  last    is    the    largcsr, 

and  cor  era  the  ititestinee  IiJee 

an  nproD  ;  it  fippears  to  0ODI1I4 

of  four   la  vers  J  whereas,   Iilee 

the   restt  it   consists   hut  of 

two.     Owing  to  its  great  size 

nnd  the  proximitj  of  the  ctdIoi 

to  the  E-tomsich,  it  must  Deee«- 

sarilj  be  folded    or    doahl(^d, 

Qod  thus)  presents  a  quadruple 

appearance. 

Si  Tire  the  peri  ton  earn  U  a  eontinuons  tnemlrnne,  its  whole  stirfa^ 

Clin  htf  trjiced  in  a  nmle  subject  with  the  point  of  a  linfrefj  otherwise  it 

wnuld  not  be  a  mngle  pac.      In  the  female  there  is  a  daficicucj  at  the 

c X r re m i t )'  of  t he  Fallopian  tube . 

Cuniiiitneinir  at  the  tinibilieus  to  trjire  the  peHtoivenm,  it  will  ho 
fnund   to  line  the  anterior  wall  of  the  abdomen  and  umler  surfece  of 
tin-  dijipbr:«L:n],  ibenee  to  eovcr  the  Ufjper  and  a  part  of  the  lower  sur- 
fuLV  ul'  the  liver,''  thence  to  pass  to  ibe  stomach,'^  furminir  thus^  tht 
up|»*/r  lumina  of  the  pa stro- hepatic  ork'sscr  omentum  ;  having  eover" 
tht^  anterior  fijce  of  the  gtomaeh,"  *  it  parses  down  to  form  one  1^  \ 
laiiiiiJcX  of  the    apparently   quadruple    omentum  —  the    gastrcM^ 
aiicendirjg  npiin  it  forms  another  lamina,  and  surrounding  the  infe 
8<nji-cirtumfcrcnce  of  the  colon,^  it  passes  to  the  vertebral  coltl^ 
^oniiiiig  the  inferior  lamina  of  the  colic  omentum/  then  we  find  it 
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eluding  the  groall  iutegtioe  formmg  at  the  mespntery  ;"'*fFom  the  ver- 
tebral cohmin  it  can  be  traced  over  the  uppLr  aud  anterior  part  of  ttie 
recttira,"  aod  over  the  posterior  and  sufR'rinr  portion  of  the  bladder/ 
fornimg  at  the  veatco-rectal  pouch/'  and  again  we  trace  it  to  the 
umbilicus,  the  point  whence  we  started. 

But  in  ihng  trficing  it  will  be  fi:»uBd^  by  the  diagram,  that  we  have 
not  trttccd  the  peritoneum  covering  some  portions  of  the  vificem  and 
abdomen.  In  the  dead  subject  it  id  very  easy  to  introduce  the  Bnger 
through  a  narrow  passage  whicli  is  called  the  foramen  of  Wimthw^ 
all  hough  there  is  no  hole  or  tearint^  of  the  pcritonoum.  By  looking 
for  the  posterior  end  of  the  frulbbladder  and  passing  the  finger  under 
the  veFScls  of  the  liver,  it  will  be  ea«^y  to  touch  the  peritoDeum  cover- 
iujx  the  posterior  surface  of  the  stomach.  This  cannot  be  demon* 
pt rated  very  clearly  from  a  drawing  alone,  which  represents  merely  a 
longitudinal  section  of  the  abdominal  cavity;  and  without  cjcplanation 
it  i^ivea  the  false  idea  of  there  being  two  sacs  instead  of  one.  In  the 
subject,  however,  by  placing  the  tinj^er  upon  the  under  surface  of  the 
liver,  we  trace  the  peritoneum  through  the  fommen  of  Wioslow ; 
there  it  fortns  the  inferior  lamina  of  the  lesser  omentum,*  thence  it 
covers  the  inferior  surface  of  the  stomach;  descending  it  forma  tho 
third  and  ascending  at  *,  it  forms  the  fourth  lamina  of  the  great 
omentum;  then  it  covers  the  superior  convexity  of  the  colon,  and 
forming  the  superior  lamina  of  the  colic  omentum  at  '^,  it  ascends  la 
front  of  the  duodenum  and  pancreas,  ^  ^  and  passing  out  at  the  fora- 
men of  Winslow,  we  can  trace  upon  the  posterior  and  inferior  portion 
of  the  liver,  the  point  of  startinj;. 

The  7ncsen£e7y°  is  formed  of  two  laminae  of  peritoneum,  serving 
to  connect  the  small  intestine  to  the  pnrietes  of  the  abdomen.  Its 
root  h  about  six  inches  wide»  and  its  inferior  edge  eqnals  in  breadth 
the  whole  length  of  the  small  intestine.  Between  these  two  laminao 
of  peritoneum  are  the  superior  mesenteric  artery  and  vein,  lymphatic 
glands  and  vessels^  and  branches  of  the  sympathetic  nerve,  together 
with  a  portion  of  fat  and  celluUr  tissue. 

The  mtAO'CoIon'^  13  also  formed  of  two  lamina  of  peritoneum,  and 
holds  the  large  intestine  in  its  place.  The  transverse  portion  is  long 
and  looscj  but  on  each  side  in  the  iliac  regions  it  is  shorty  and  Linda 
the  intestine  down  yery  tightly  ;  it  also  contains  between  it^  laminiB, 
vessels  and  nerves,  together  with  some  fat  and  cellular  tissue;  that 
portion  which  is  attached  to  the  rectum  is  called  the  meao-rectum* 

TflE  STOMACn. 

The  stomach  is  a  conoidal  sac,  some  what  bent  or  curved,  and  ii 
situated  in  the  left  hypochondriac  and  epigastric  regions.  It  is  son»e* 
what  flattened  anteriorly  and  posteriorly,  and  thus  presents  an  ante- 
rior and  posterior  face;  its  direction  is  obli(|ue  from  above  downwards, 
and  from  left  to  right.     The  left'  extremity  is  much  the  larger^  and 
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terniinnles  m'a  rounJcd  cul-de-sfic;  at  the  superior  portionsi  of  tlk 
cxtreoiity  ia  the  rfirtliar  orifice,' whore  the  oesophagus   is    cootiD 
into  the  st^Qiaeh  imiucd lately  below  the  diaphragm*     The  ripht  e 
t  remit  J  gradually  diminishes  in  size,  and  its  orifice  is  called  pi/Iartrl 
ifhich  in  continuotiR  witli  the  amull  intestinG.     The  structure  of  I* 
pylorus  is  raticU  thicker  than  that  of  any  other  portion. 

The  Btornach  i»  held  in  iU  position  by  the  ocsopbflfzus^aTid  the  d( 

I  deDimif^as  well  as  by  peritoQinil  reflexions*     The  right  end  ia 

I  and  more  anterior  than  the  left. 

I  The  upper  and  lower  curvatures  of  the 

r 


Fig  85. 


stomach  are   called  th 
greater  and   les.scr  ctii^ 
vaturcs.'  *       Neur     ih 
pyloric  extremity  of  tb 
stomach,  is  a  slight  dlla 
tation^     called     animn 
jty^ori.       The       dit 
sions   of    the    si 
are  variable >  depej 
upon  the  mode  of  llfi 
It  consists  of  four  co&tij 
peritoneal,  muscular, c 
lular^  and  mucous. 

The  walls  of  the 
mach  consist  of  fourdii 
tinct  coats. 

The  Sirotti  or  Pa 
tofieal  eont  complete 
covers  the  stuniach,  tt? 
cept  at  the  curvature^ 
whcTie  are  attached  tne  nmenta ;  the  looseness  of  the  onjental  coooce- 
tions  ftt  these  points  admits  of  the  distension  of  the  remaining  coata* 
The  3fus:ni/ar  eoat  is  not  po  thick  as  that  of  the  ccsnphiigusi  anj 
its  fibres  paw  both  in  a  circular,'  longitudlna!,*  and  obliijue  directioo 
(see  Fig.  86).  The  muscular  fibres  which  poss  olli<jucly  round  the 
left  extremity,  constitute  the  muscle  of  Gavard  *  Tlic  circular  6bre« 
•are  most  numerous  near  the  pyloric  orifice,  and  the  longitudinal  fibrci 
are  most  distinct  upon  the  lesser  curirrture.  The  latter  are  the  mail 
iexirrnftl,  and  are  a  continuation  of  those  of  the  cesophatjus. 
'  The  Celfuhtr  or  nermu$  <XHit  connects  the  muscular  and  tnncoot; 
it  serves  for  the  transmission  of  vessels  and  nerves,  and  can  readilj  1m 
tDilated;  when  dried,  it  resembles  cotton, 

Tb«  AfvcottB  or  Vi/hus  coat^  is  a  continuation  of  that  of  the  cvecK 
phagtis;  it  is  sofl  and   (hick,  of  a  light   pink   colour,  and  is  throv 
into  a  nu!nber  of  longitudinal  rvt/as  or  folds,  which  are  particula 
numerous  at  the  greater  curvature,  aud  Dearer  the  pylori< 
(See  Fig,  80.) 


At  tbe  pvlonc  orifice,  the  mucous  mcnibrano  is  thrown  into  a  cir- 
cular or  genji(.-ire\ilar  fold,  which  is  called  the  ^i^^r^nV-  ratvc. 

The  rjttffich'um  of  the  nmcuus  membrune  of  the  stotnuoh  U  thinner 
tliiui  that  of  the  oesophagus,  and  is  of  the  coDoidal  variety. 

The  surfsee  of  the  ruucous  niembrane  of  the  stomach  presents  dif- 
ferent appcBHinces  in  different  portions.  These  will  be  best  seen  by 
Tiiiuutely  injectiDg  the  stomuch  of  a  child  aud  washing  off  the  epi- 
thelium* 

The  left  extremity  and  the  great  body  of  the  stomach  will  exhibit 
polygonal  ctth  or  alveoli^  which  give  it  a  honeycomb  appearance. 

The  walls  of  these  cells  or  pockets,  as  well  an  the  ridges  between 
theiD,  arc  composed  of  capillarica  united  by  biiscraent  membrane* 
Thege  cells  are  larger  in  the  cardiac  extremity,  and  very  regular  in 
their  appearance.  The  bcittom  of  each  cell  is  subdivided  into  snjuller 
ccIIh  by  the  arrangement  of  the  capillaries^  and  these  smaller  celk  are 
the  orifices  of  the  gastric  {/hindn  or  tubuli  wliich  secrete  the  gastric 
juice.  Near  the  onlrum  pylori  the  cells  or  alveoli  are  less  numerous 
and  smaller;  and  the  ridges  sepamting  them  are  larger  Towards 
the  pyloric  valve  there  exist  conical  projections,  which  may  be  termed 
yuAiric  villi ;  these  villi  are  smaller  than  those  of  the  intestine. 

The  lesser  curvature  la  supplied  by  the  gastric  artery,  the  greater 
by  the  right  and  left  gastro-epiploics,  and  the  greater  extremity  by  the 
Tasa  brovia.  The  nerves  are  derived  from  the  par  vagnm  and  solar 
plexus  of  the  sympathetic, 

INTESTINES. 

The  intcFtinal  canal  is  from  thirty  to  thirty-five  feet  in  lengtli,  and 
i>i  divided  into  hiye  and  itmail  ink^tino 
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eVA  hh    INTSSTJKR* 

The  flmntl  intestine  Is  four-Bflhs  of  the  length  of  tbe  whole  caa 
reaching  from  the  pylorus  to  the  large  interline;  it  is  cjljodnail,  aW 
about  oue  itich  in  diameter;  there  Is  a  gradual  dimitmtioD  in  dimnelif 
§s  it  deneends.     It  consists  of  four  coat^. 

The  JWitmiral  coat*  is  the  external  coat,  and  is  oontitmoQi ^ 
that  portion  of  the  pcritc>netim  formiDg  the  tiiosenterj. 

The  M\^$cuJar  coat  is  thin,  Qtid  consists  of  pale  fibres;  tlift  fo 

ficial  are  longitudinal ;  '  the* 
Fig.  87.  maiDder  are  drcuhir/  *  and  j 

distinct. 

The  CtUutar  coat  coniHSell  I 
muscular  and  mucous,  and 
tains    the    ves^^cja    dind    Qi 
wlicn  inllatet)  with  air  and  dr 
it  appears  like  cottoo^  as  in  fht] 
case  in  the  stomach. 

The  Alitnjus  coat  is  eon  tint 
with  that  that  of  the  stomach,  and  covered  with  a  conoidal  epithelfu 
It  is  longer  than  any  other  coat,  and  hence  must  he  thrown  it 
numerous  folds,  which  arc  called  Valvu/m  Cutimvcnff^ ;  these  arei 
cular  and  ovcrlappingf  and  Tuore  mtinerous'  and  larger^  in  the  op 
portion  of  the  intestine  than  in  the  lower.  They  differ  from  ^, 
folds  of  mucous  membrane  in  being  permanent ;  distension  does 
n:move  them. 

The  surface  of  the  mucous  membrnne  is  covered  with  a  number  of 
pupillary  projections,  calh'd  Vilit\  which  n:nider  it  soft  and  velvety. 

Their  shape  varies  in  different  parts  of  the  intestine  j  in  the  upntr 
port  of  the  intestine  they  are  more  numerous,  and  resenihle  trian<nilir 
convolutions;  in  the  lower  they  are  more  conical  and  eylindrioL 
Their  length  varies  from  1th  to  id  of  a  line.  Kach  consiata  of  ai 
pillary  network  united  by  single  memhrane,  and  communicating  ' 
a  pmatl  artery  and  vein.  They  contain  also  lymphatics  (Fig.  88) J 
lacteals,  and  a  number  of  granular  corpuscles  and  fat  cells.  The  ej 
rior  is  covered  with  a  eonoidal  epithelium. 

The  glandi  of  the  small  intestine  are  the  crypts  or  follicles  of 
Lieberkiibn^  the  glands  of  Peyeti  the  Solitary  Glands^  and  Brunner'i 
Glands. 

The  crt/pt^  are  the  smallest  of  the  glandular  structures,  and  c<»ii 
of  nothing  more  than  pockets  or  tubes  opening  by  small  orifieca  \ 
cxtry  jiart  of  the  intestine.     (Fig.  89.)     Their  diameter  is  ^fh  of  i 
Hue.     They  are  lined  bv  epithelium. 

The  Glaruh  or  Patcftrg  of  Prj/er.  —  These  are  all  called  a^nnimoU^ 
They  are  ovnl  clusters  of  smalt,  round,  flattened  vesicles  or  eapeuli 
often  filled  with  a  white  ecmifluid  matter,  and  eituatpd  beneaitti 
mucous  membrane.     When  empty  of  fluid  they  are  difficult  of 
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Fig.  88. 


lion.     Their  size  varies  from  lialf  an  inch  to  four  inches  in  length. 
Occasion tttly  they  are  nine  ioches  long. 

They  are  more  numerouB  in  the  lower  part  of  the  ileum,  opposite 
the  meseoterio  attachmeut.  There  may  be  twenty  or  thirty  in  each 
judividuaL 

The  ioHfan/  glands  differ  from  the  Agminate  or  Peyerian  only  lo 
being  separate.   They  are  soft, 

white,     rounded     elovationf,  Fig.  90. 

ecattered  over  the  whole  sur- 
face  of  the  mucous  mem* 
brane  of  the  small  intesliue. 
They  frequently  contain  a 
white  fluid,  but  like  the  veai- 
cles  of  the  Peyerian  patch, 
have  no  orifice  of  discharge, 

Brvnn^y»  gltinds  are  small 
round  bodies  in  the  upper 
part  of  the  duodenum.  They 
are  compound  glands^  contain- 
ing lobules  and  branchedducts, 
which  open  upon  the  intchtioe. 

The  nmcou^  membrane  of 
the  limall  intestine  is  ex- 
extremely  vascular,  and  its 
ftVi-sorbcDts  are  very  numerous. 

The  arteries  are  derived  from   the   superior  mesenteric,  and 
licrves  from  the  solar  plexus. 
11 
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The   »mall   iotcstine   is   divided   int-o   Duodenum,  Jejunum^' 
Tlrum. 

The  DiUMienum  commeuccs  at  the  pylorus^  and  is  iibmit  tweire 
inches  in  IcDgtb.  It  is  curved  in  its  direction^  and  partially  defideDt 
in  ltd  peritoneal  0'>nt»  on  arconnt  of  its  being  received  between  the  tiw 
l;»miiui»  of  tbe  eolic  omentuiii.  Ita  mueous  coat  is  cbarac^erised  by  iti 
Culour,  being  tinged  with  bile,  and  by  tbc  great  abandonee  of  valvuli 
<^onnivelltes  in  its  lower  purt;  tbe  upper  part  eonrains  the  glandd  oil 
Ijrutiner.  Tbe  dtttfus  communis  cfioMoehux  opens  into  the  ductdM 
liuoi  four  or  five  iucbcs  from  tbe  pyloru^i  tb rough  a  small  elevatioii  i 
tubercle. 

The  Jejunum  (from  jejuDtis^  empty)^  constitutes  two-fiftba  of  tbfl 
amall  intestine,  and  the  ileum  the  remaiiung  tbrce-fifths.  Altbongll 
there  ifi  no  anaioniical  reason  for  this  divisioOy  it  being  impoiEirible, 
from  appt?arances,  to  gay  where  the  jejunum  terininures  or  the  ili^um 
begins,  yet  if  a  portion  of  the  upper  estremity  of  the  jignnum  be  tom- 
pared  with  a  portion  of  the  lower  extreujity  of  tbe  ileum,  it  could  bt 
recognised  by  its  diameter,  abundance  of  volvulie  conniventcs,  aod  tb* 
smalt  number  of  Fey tr  a  Gitimh,  There  are  frequently  ftfinff  poucJ^ 
Tarying  in  bize  from  ouc  to  two  iDubes,  along  tbe  course  of  this  ^lliiS 
intestine. 

I.  ABO  i    IHTESTini. 

Tbo  large  intestine  reaches  from  tbc  ileum  tn  the  anuSi  and  b  nn#»" 

fifth  in  length  of  ihc  wtiole  intc*' 
Fig  91.  tJhal  cimTd  ;  it  differs  much  from 

tbe  Bifiall  intcPtinc  in  ita  diame-_ 
ler.  and  bns  a  Fiicculated  apji 
ance.     Like  tbe  small  intestitiepj 
conMjtta  of  four  coats. 

The  prrtfnm'af  cn*H  is  contll 
ou!«  with  the  meso-rt)lon»  and 
numerous    folds    tilled    with 
which  arc  called  append ice§  tff' 
pfouse* 

The  mu-irufar  coat  eomitiats 
twr>  Beti>  of  fibres;  the  long:iti] 
nal  fibres  are  collected  into  iblVt 
bands,  each  about  half  au  in<*b  J 
breadth,  which  extend  ti>  tbe  i 
ium ;  the  circular  fibrcfj  are 
thicker  than  those  of  tbe  sauU 
intestine. 

Tbe  cdlular  coat  coQneeta  tbt 
mucous  and  muscular^   and 
tains  the  blood-vessels  and  nerve 
Tbe  muroftf  coat  bas  no  talvuJm  connivcntcM  nor  villi;  it  is  wbltcf|~ 
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thicker,  and  coarser,  than  that  of  the  small  intcstiDc.  lis  follicles  or 
crypts  are  eztremelj  Dumerous,  and  more  readily  discerned  than  in 
the  small  iDteatine.  They  are  very  reprular  and  uniform  in  their 
•ppearmoce,  and  consist  of  a  capillary  network,  forming  a  pouch  or 
tahe  lined  by  conoidal  epithelium.  There  are  also  some  glands  scat- 
tered over  the  mucous  coat  of  the  large  intestine,  which  are  about 
half  a  line  in  diameter.  They  consist  of  a  dilated  cavity  with  a 
narrow  orifice. 

The  epithelium  of  the  large  intestine  is  columnar^  and  lines  tho 
cryptA  and  glands. 

The  large  intestine  is  divided  into  the  caecum,  colon,  and  rectum. 

The  Ccrcum  is  a  cul-de-sac'  (Fig.  91),  and  the  commencement  of 
the  large  intestine,  and  hence  is  often  called  capiit  colL  It  is  bound 
down  into  the  right  iliac  fossa,  by  the  meso-colon ;  its  length  varies 
from  one  and  a  half  to  three  inches,  and  its  diameter  is  greater  than 
that  of  any  other  portion  of  the  alimentary  canal,  except  the  stomach. 

The  appendix  rerwi^yormtVisa  worralike  process,  of  the  thickness 
of  a  quill,  varying  in  length  from  three  to  six  inches,  and  attached  to 
the  inferior  portion  of  the  caecum.^  Its  coats  are  the  same  as  those 
of  the  intestine,  and  it  usually  contains  flatus.  Its  follicles  or  crypts 
are  not  so  numerous  or  regular  in  their  arrangement  and  size  as  those 
of  the  other  portions  of  the  large  intestine,  and  when  injected,  show 
a  different  arrangement  of  capillaries. 


Fig.  93. 


Fig.  02. 
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Tbe  %Ien-rasraI  valve*  is  on  clliptu'al  opening  on  the  fiide  of 
Cflecura,  between  iU  circular  fibres,  whereby  the  small  iiit4?8tiue  cmptii 
into  the  lar^.  It  is  composed  of  two  cresceotic  folds,  the  upper  < 
which  is  the  larger.  Its  actioo  is  such  that  the  distention  of  ij 
ea?cnm  will  prevent  the  passage  of  air  or  fluids  backwards  ioto  tb 
Miiall  intestine*  (Fi^;.  U3.)  It  is  also  culled  the  valve  of  hauhm  \ 
MuiHjfxtjni, 

The  VoUn  is  the  longest  portion  of  the  large  intestine;  it  ^^duafl 
diniioishcs  m  diameter  until  it  terminates  in  the  .sigmoid  flexure 
the  left  side,*     (Fig.  9*2.)     It  asceada  upon  the  right  side,  and 
iug  aa  arch  transversely,  descends   upon   the  left.     The  ri>rhli 
receives  its  arteries  from  the  superior  meHenterie,  and  the  Icf 
reeeivcB   branches   from   the    inferior   nmsenteric.     Tlie    nerves  m 
derived  from  the  inferior  and  superior  mesenteric  plexuses  of  tbe  synK 
|Mithetic. 

The  Rtctum  is  the  terminating  portion  of  the  largo  intestine,  aq 
reaches  from  the  sigmoid  ileiure  to  the  anu^^  occupying  a  positioai 
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front  of  the  sacrum-.  It  is  somewhat  barrel-shaped,  being  larger  in 
the  middle  than  at  either  end.  The  peritoneal  covering  is  deficient 
below  and  behind.  The  muscular  coat  has  a  very  great  thickness  and 
redness.  The  external  fibres  are  longitudinal,  and  the  internal  ciV- 
euhir.  The  fibres  of  the  external  muscular  coat  wind  around  the  in- 
ferior edge  of  the  circular  coat,  and  terminate  in  the  mucous  coat, 
which,  in  some  measure,  accounts  for  haemorrhoids  and  prolapsus  ani. 
The  mucous  coat  is  thicker  and  redder  than  in  the  upper  part  of  the 
intestine,  and  at  the  lower  extremity,  just  above  the  anus,  is  thrown 
into  a  number  ofpoucJies^  *  between  the  longitudinal  muscular  fibres. 
^^Fig.  94.)  About  five  or  six  inches  above  the  anus,  is  a  semicircular 
/old  of  the  mucous  membrane  on  each  side  of  the  rectum  ;  these  two 
are  about  half  an  inch  distant  from  each  other;  they  resemble  the 
▼alvulae  oonnivontes,  and  in  some  measure  prevent  the  involuntary 
discharges  of  faeces. — The  arteries  of  the  rectum  are  the  superior, 
middle,  and  inferior  hsemorrhoidiil.  The  veins  form  a  plexus  around 
the  bowel,  which  communicates  with  the  inteiiial  iliac  and  portal  veins. 
The  nerves  are  supplied  from  the  sacral  plexus,  and  from  the  hypo- 
gastric plexus  of  the  sympathetic. 

THE   LIVER   (FIO.  95). 

The  licer  is  the  largest  glandular  organ  in  the  body,  and  secretes 
bile.  It  is  oblong  and  oval  in  its  shape,  and  occupies  the  right  hypo- 
chondriac, a  portion  of  the  epigastric,  and  left  hypochondriac  regions. 
It  weighs  from  four  to  five  pounds ;  it  mf^asures  from  ten  to  twelve 
inches  transversely,  and  from  six  to  seven  antero-posteriorly;  its 
greatest  thickness  is  from  four  to  five  inches.  It  is  convex  upon  its 
upper  surface,  and  concave  upon  its  lower.  Its  colour  is  of  a  reddish 
browD,  with  occasional  spots  of  black.  It  is  covered  almost  entirely 
by  peritoneum,  which,  upon  its  upper  surface,  forms  a  broad  si/xpen- 
Mtjry  ligament,^  by  means  of  which  it  is  held  in  contact  with  the  dia- 
phragm. In  the  anterior  edge  of  this  ligament,  is  another,  of  a  cord- 
like character,  called  ligamcnium  tere»^  which  was  originally  the 
umbilical  vein.  It  passes  through  the  anterior  notch  of  the  liver  and 
umbilical  fissure.  Posteriorly,  the  two  laminae  of  the  suspensory  liga- 
ment diverge,  forming  the  coronary  ligament^  under  which  the  liver 
is  destitute  of  peritoneum.  The  lateral  ligamenti^*  arc  also  perito- 
neal, being,  in  fiiot,  a  continuation  of  the  coronary ;  they  arc  hori- 
soiital,  and  attach  the  right  and  lefl  sides  of  the  liver  to  the  posterior 
walls  of  the  abdomen.  There  is  a  deep  depression  upon  the  posterior 
edge  of  the  liver,  called  the  posterior  notch,  whereby  the  liver  is  ad- 
justed to  the  vertebral  column.  The  anterior  and  posterior  notch 
divide  the  liver  into  two  lobes,  the  right  of  which  is  much  the  larger 
and  thicker,  and  the  left  terminates  in  a  thin  cutting  edge. 

The  under  sarface  of  the  liver  presents  a  doep^^ure,  called  umhili" 
oil  or  loDgitndlnal,  reaching  from  the  anterior'^  (Fig.  96)  to  the  podte- 
11* 
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fiot'*'  noictii  and  contains  Ibe  remain !i  of  the  iiTiibilical  vein,  now  f| 
tigtinenlutii  teres,  aod  the  remaiiis  of  the  ductus  veno«ii8.     Sonietii: 

tbis  fi^Hure    %M  oon* 
Fig.  W,  verted   into    a    foil- 

men,^  tbe  right  Mid 
left  lobi^a  beiog 
nccted.      At 
angles  to  this  I 
is  anotber,  called  I 
transverse    Jistur 
wbicb   coDtaiDS  tl 
porul  vein,   hep^la 
artery,  and    hepAtJ 
duct,  bound  to 
by    cellular 
whicb  is  callc 
r(jpsitlc    of   (7fi^ 

A  deep  dopresma 
upon  (he  nnder  surface  of  tbe  Hgbt  lobe  of  tbe  liver,  pwralleJ  with  the 
K.n^itu  '  i"^,  contftiui!  tbe  pnllbladder  j '"  tbat  portion  of  thti 

livrr  1(11  iwccn  ibis  depression  and  tbe  Jongitudiniil  and  traiia> 

TcThe  tissures  is  called  tbe  lobutus  qvatfrafuSf*  or  nuartua,  frooi  ill 
bape.  Tbe  hbulu*  Spifjelii^  is  a  siuJill  triangular  l*»be,  at  the  |ki0I»' 
riur  and  lufLrif^r  poriioti  of  the  liver,  and  with  tbe  lubulua  quudratuSi 
oon^titutcfl  tbe  porta  or  j>ateway  of  ibe  liver.  An  eloognted  ridfe, 
running  from  tbe  tobulu^  Spigclii  outwardly,*  ia  culled  tbe  kihmut 
ramfatus;  in  tbe  angle  between  tbe  lobulus  8pigetii  and  the  i 
lobe  of  tbe  liver,  ia  &  dcrp  fiuure^  for  the  pasjiage  uf  tbe  i 
vena  cava.' 

Tbere  are />t*r  aeta  of  veMtl»  for  llie  liver. 

Tho  hfnatic  urkry  is  a  brnncb   of  the  cq^lioc,  approacbea  tbe  111 
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at  tbe  transverse  fissurei  and  dividea  ioto  Iwo  or  three  large  braDchew 
previous  to  entering  it. 

The  portal  vein  collects  the  blocxi  from  all  the  ohjlopoietio  viscera^ 
and  upon  reaching  the  tninaverse  fie^wre,  divides  into  two  large  bran- 
ches, called  tbe  rif/ht  and  hj}  sitmstif. 

The  hiptitk  durt^  comnjencing  by  fine  branehea  in  the  interior  of 
the  liver,  i&  about  the  she  of  a  sumll  cpill^  and  m  also  included  with 
the  two  last  vessels  by  the  capsule  of  Glis,«!on  in  the  transverse  fissure. 
The  litjmtk  Vfins  coiunience  also  by  capillaries  in  the  liver*  The 
branches  collect  and  form  three  large  trunks,  whose  course  is  hack- 
wards  towaids  the  p*J8tcriar  notch  of  the  liver.  Tliese  trunks  appear 
more  like  channels  Hoed  by  a  thin  venous  eoiit,  tban  the  ordinary  veins. 
They  empty  into  the  ascending  vena  cava,  as  it  is  pnssing  through  the 
fissure  formed  between  the  lobulus  Spigelii  and  the  right  lobe. 

The  iiruclure  is  best  exhibited  by  tetiring  the  livt?r;  this  shows  n 

ftQulated  arrangement,  and  each  of  ihcse  granules  is  u.^ually  called 

acintis.     Flat^h  acinus  consists  of  a  tL^rminal  branch  of  the  portal 

l;in  and   bepaiic  artery,  together  with   the  incip>ient  radicles  of  the 

epatic  duct  and  hepatic  vein  ;  and  in  the  capillary  rete  thus  consti- 

lited  are  numerous  coils,  which  secrete  tho  bile,     (fcjce  l*hyaiology.) 

A  diversjiy  of  opinion  exists  as  to  whether  these  oells  are  inside  or 

stride  of  the  primitive  biliary  vessels.     It  is  also  doobtlul  whether 

be  biliary  ves^'cls  commence  by  a  reto  in  each  acinus,  or  whether  they 

ommence  by  straight  tubes,  ruiming  between  the  acini,  which,  cuales- 

ing,  form  the  hepatic  duct.     The  aggregation  of  thes«*  acini  is  by 


deans  of  cellular  tissue, 
ailed  the  paremht/mQf 
ihich  may  be  considered 
a  contintiation  of  Glis- 
oa'fl  capsule. 

OALL-BLADDER. 

It    is    placed    on    the 

_  Inder  surface  of  the  right 

lobe  of  the  liver,  and  in- 

_  dines    somewhat    to     the 

right  side.    It  is  a  pyriform 

ftc,  of  about  three  inchea 

length;  its  anterior  ex- 

emity    is    globular,    and 

iled  the/urtf/i/*;  its  pos- 

jftrior  end,  or  nee/*,  is  uar- 

and   twisted   like   a 

crew.    It  consists  of  thn^e 

au.      The    external    is 


Fig.  97. 
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formed  of  the  peritoneum,*  and  is  only  a  partial  covering  for  its  iufe* 


i 
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rior  furfarc;  the  nnddla'  consists  of  a  Ftron|r  Inyet  of  fibrous  tUsll^; 
ami  the  inUTtiul  is  mufo'is,'  wirh  short,  irregiiltir  folds,  pviup-  it  a  60 
iiol'likf!  tippenniiKT  ;  \i»  cr^lour  \i^  u^uullj  lliut  of  the  bile  \  in  the  nf*k,k 
h  spirally  fwi^tnl,  and  tUus  aets  as  a  valve.  It,s  duct,  culled  tbe  ryii 
duct  is  nhnrtir  and  tbiDTicr  tban  the  hcpatrc  duet,  wbieh  it  joins  «t| 
very  ncute  nngle;  this  junction  forma  the  dmtu^  rommunU  vhotttft^ 
vhuf,  which  U  tibout  the  size  of  a  goose-quill,  and  three  inchi-a 
length.  It  pftf^e^  through  the  right  extrcuiity  of  the  panere:is  »t  iK 
tMJsterior  porsitm,  and  perforates  the  duodeimui  obliquclj  and  with 
▼erj  snifill  orifice,  through  an  eleviitcd  tuhercle.  Its  artery,  coUud 
t^uic^  u  a  branch  of  the  hepatic. 

PA»<CHKA8- 

Thi«  is  a  long  and  flat  plaud^  and  of  a  li^bt  pink  rWrn/r*  U  li 
plate*!  transversely  behind  tlie  stmniieh,  aud  in  front  uf  the  liit^t  dofra] 
ind  first  lumbar  vertebne.  It  hm  no  ptritoneaJ  covering,  but  is  in* 
eluded  between  the  two  hiniinoe  of  the  meso-colon,  and  esitcnds  from 
the  curvature  of  the  duodenum  "^  across  to  the  «»pJeen,*  It  in  abnut 
seven  inches  long.     Its  right  extremity,*  or  htod^  is  much  the  thickevl 

Jiart,  iti  traversed  by  the  ductus  cbuled<>chus,  and  often  cuUtMi  %ht 
fgxrr  panert'fiA,  Its  left  extremity  gradually  diuiinisbes  in  brwull^ 
until  it  touehc8  the  q>lccn. 

The  i^upcrior  edg^  of  the  pancreas  has  a  groove  for  the  paMii|p^  ef 
the  Hplenic  artery.*"*  It*  »trurt\tr€^  like  that  of  salivary  gljinds,  M 
eoDgloiucrate.     Its  excretory  iluct^  calkd  after  WirBuntjittE^  is  formii 

Fig.  08. 


Lt  ft  collection  of  small  branches,  which  come  from  the  lobules  of 
Inland,  The  walls  of  the  daet  are  thin,  white,  and  8nior«th,  gradv 
iticTVaeing  in  s^'jxe.  It  dischnrges  info  the  duodenum,  generally  by 
means  «*f  the  ductus  cornmuid*  cbnledcxhuH.  Soinctiiues  it  has  m 
iepftrvte  duct  near  Uie  latter.    The  arteries  ire  bnnches  at  tbc  spleoio. 


The  Fpken  (Fig.  08*  '  *)  h  in  the  kfi  hypochontlriac  region.  It  is  i^ 
Rc»ft  vascular  organ  of  a  purplish  colour.  It  has  no  duct,  aod  it  ia 
tilt  rt' fore  not  a  true  jrlntid. 

The  fihnpe  ffthe  ?plt'en  is  irrc fjular  and  variable,  but  it  is  generally 
a  fectinn  of  an  ovoiij,  with  a  convex  Burfnce  roeiting  apiinst  the  dia- 
phnigin,  oppt)site  tbe  ninth,  tt^iuh,  ?ind  eleveotb  ribii^  nnd  a  concave 
Hurfice  directed  towards  tlie  &t<>macb;  ibii^  surface  is  diviiled  longilu- 
dinsilly  by  a  fi^ssure  or  hilura^  which  tran.=iiiirs  the  blood -ve.«seK 

It  is  covered  by  the  perifoneam,  which  tippcars  wrinkled  when  tlie 
Bpleen  is  bent.  Reflections  of  the  peritoDcuni  from  tbe  sloniach  mid 
diapbnigrn,  culled  gastro-spleuic  and  spleiiico-pbrcnic  omenta^  hold 
tbe  spleen  in  its  p«isitiun.  The  ed^vs  of  tbe  spken  are  frcrjuentlj 
notchcdj  and  Of^easionully  s^inall  additional  spleens  are  found  connected 
wifh  it. 

It  varies  iu  size  more  than  any  other  organ  in  tbe  bndy.  It  is 
generally  Bve  inches  lung  iind  tbreo  wide,  and  weighs  from  five  to 
ftcveo  ounces.  Besides  if«  peri  ton  en  1  crjat,  it  is  covered  by  an  internnl 
t'la^tio  tunic,  which  is  of  a  white  cotour,  and  eoiiiposed  of  cellular 
tissue.  In  some  animals  muscvilar  fibres  are  found  in  this  coat.  From 
this  tunic  are  prolonged  tiurnerous  bands,  wliich  traverse  the  organ  in 
all  directions.  In  the  inten»ticea  of  theso  bands  or  trabecula}  tho 
vespcld  ratnify* 

The  proper  substance  of  the  spleen  is  a  soft  pulpy  mass,  of  a  red- 
di?*h  brown  colour,  resemblinfr  grumous  blood,  contained  between  the 
trabeculaj  and  outside  of  the  venous  plexus.  It  consists  of  rounded 
granules,  about  the  sixe  of  the  blood  corpuscles.  Ikiirles  these^  there 
are  tlie  corpuscles  of  >ra!pighi,  which  are  white  capsules,  varying;:  in 
diameter  from  tbe  n'ytb  to  ^j'^^tb  of  an  inch.  They  contain  a  soft, 
white,  semifluid  matter,  which  is  composed  of  granules,  resembling 
in  siae  tbe  red  corpuscles  of  tbe  spleen.  The  lymphatics  of  the 
spleen  are  very  numerous. 

The  g^ylenic  artery  is  the  largest  branch  of  the  eadiac,  and  divides 
in  10  four  or  five  branches  before  it  enters  the  ?jJeen.  The  splenic 
Tcin  empties  into  tbe  portal  vein. 

K 1  D  N  K  Y  s  (no.  99). 

The  kidneys  are  two  hard  glands  for  the  secretion  of  urine,  placed 
in  each  lumbar  region,  and  reaching  from  the  first  to  tbe  third  lumbar 
vertebrae;  they  are  outside  of  the  peritoneal  cavity,  and  surrounded 
with  an  abundance  of  fat  and  loose  celluUr  tissue.  The  i^ifjhf  kuhie^ 
is  rather  lower  than  the  left,  on  acctjunt  of  superpcjsi dun  of  the  liver, 
Tbe  length  is  four  inches,  and  the  breadth  two  inches.  The  ^hnpe  ia 
oval,  resembling  a  bean  ;  the  position  is  np right,  and  the  fii^nt-f'  or 
r&i/um  LB  direct<^  Inwards  towtirdd  the  vertebral  column.     Tbe  u^^x 
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cud  rjf  tic  Iktiltiej  i:^  rallier  W^r  iban  tlie  l»«rer     li  Ik  eov^rrd  Vf& 

itrctri}*  fihrtfUi   rafn^df,     Tbo    roftt^r  h 
Fig-  09  of  a  rc-d<fi%li   bmwn,     Tpon    m&kliii  i 

_,  if^tigkndinal  seclbii  of  the  kidnef,  hiv 

dilTrrent  ^^ntrfur^-^  arc  preiar^iiCrd.  Thi 
intemai  h  of  the  dirker  coloor,  and 
eontbti  of  at>out  fif^^ei)  tKJurs  of  Mil- 
Bi^liL  nhieh  arc  arrange  In  tlirce  ww% 
E^OftTergiDg  towardu  thm  hjim^ 

I  Jlj,    is   cattrcmcjy    Ta^nhfi 

^rut^ulat^d    arraDgemenl:  il 
en  the  cm-tind  portion, 

teal  FulitntancG'  eon^tfita  of « 
Out  fortUfAiit   tuhr-M   nf    ferwe^ 

m  wuici  le  uriae  ia  first  fomie^^  aai 
between  wiio&e  walla  are  a  niimlvcr  k4 
^ujiiU  bodi^if  called    the   corjnucleM  &f 

]^lr.  TkiwniBTi  Fnys  tbat  the  end  of  eneb  tube  is  dilated  and  rc^^cirrf 
the  ^hd|Mfrbmri  bod  it*!.  Those  bodies  are  a  tuft  of  capillaries,  of 
nbiMjt  yiotl"  of  liTi  inch  in  dmnicbcr.  Thcj  are  supplied  by  a  snmll 
art^'rVt  umj  fmiti  ihi  lu  emerges  a  Tcio^  'which  afterwards  furtus  a  rHi 
ujioii  the  iiHnifuruu.s  lubes, 

Thti  nutftiiftirj/  rone  of  Malpigbi^  is  capable  of  FikbdiTision  into 
small  J  it/ rami*  In  of  J'^rrtinj  and  each  p^Tatnid  of  Forroin  will  km 
fnuTid  tu  coiiFi^tof  a  Tiuuiber  of  straight  tubes  of  BeUmt\  whtoli  aft 
till*  f'( 111 tinviiii ions  uf  the  tortuous  tubtis  of  FerreiiK 

Thv  npi'X  of  esich  cone  is  called  pa  pit  fa  rmaih,  and  iu  lb®  oe5^ 
of  I'iH  li  pafnlla  is  a  slight  depression,  ailled /ovet^h . 

Kat  h  pajoUa  ia  (surrounded  by  a  pmall  menibranous  cupj  called  ii»- 
fuin/i^'itfnni*  into  wbieb  the  urine  is  fi rsnt  received  a»  it  nozes  fmm  fha 
uriRccs  of  tlie  pfipilUon  Four  or  five  of  these  infuodibula  join  to  fona 
a  rout nj on  trunk,  called  ful^x^^  and  the  junclinn  of  ab^ut  thtm 
c.ilvf-i'fi  [orm  ft  com  moil  cavity,  called  the  pplm\^  which  is  of  a  conoidal 
sliapi\  and  from  which  |»rix'eedfi  the  vrfUr^  the  ercretorj  tube  of  the 
kiiltii  y,  wbirb  eonvejs  the  urine  to  the  bladder* 

Tlie  urttfi^  is  a  ejliiidrical  tube  of  the  size  of  t  quill,  with  thliii 
wiiiU',  rxtonsible  wiiUs.  Croesin^  in  its  descent  the  iliac  artery^  || 
eiiitTs  tlji»  inferior  fundus  of  the  bladder  very  obJic|uely,  and  opens  hf 
u  v*'rv  '^Misdl  i>ri?fiiH\  It  consista  of  two  coatSj  the  exferoal  of  wht  *  "" 
fil>H4ifi,  HTid  tfi*^  internal  i&  mucous  The  structure  of  the  calyeei 
infundibula  is  tho  aume. 

BUPBA-RENAL    CAPSULES. 

The  capsuhv  rcnaks^  (Fig.  99),  are  two  small  bodies^  varying  n 
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in  iiic,  placed  one  on  each  Ride,  just  above  the  Itidnej,  and  rep^ahig 
on  its  upper  extreniity.  They  ure  of  a  light  brtiwii  colour,  and  sur- 
rouodcd  by  ooodensed  cellular  ti**8ue.  In  Jcetal  and  joutM'ul  life  Ibey 
are  much  larger  than  in  adult  lifo^  and  hence  it  is  suppti^d  that  ihe 
use  IS  eotifined  to  thiit  perio«l  of  life,  as  io  the  ease  of  the  thymus 
gland.  Tbey  are  of  a  triangular  or  semicircular  shape,  the  base  being 
excavated  where  it  is  adjusted  to  the  kidney.  Having  no  secretion, 
they  of  course  have  no  duet. 

Mieroscopi colly  tbey  constat  of  cells  and  capillnrioB. 

They  are  supplied  by  the  capsular  artery,  a  branch  of  the  rcntil 
ttrterj  or  the  aorta. 


WOLr  ri  AN     BODlEfl. 


These  strnctnres  exist  only  until  the  sixth  month  of  fcetal  life. 
Before  this  period  they  conceal  the  kidney  and  renal  capi^ule.  They 
consist  of  tubes  which  empty  into  the  sinus  nro-genitalU,  a  duct  pecu- 
liar to  foetal  life. 


a  L  A  n  D  K  R  . 


Tbe  bladder  is  a  musculotuetnbranoua  j^ac  for  the  reception  of  urine. 
It  is  situated  in  the  cavity  of  the  pelvij*,  bthitul  the  symphysis  pubis, 
and  in  front  of  tbe  rectum,  io  the  msile  ;  but  in  the  female^  the  uterus 
and  vagina  are  between  the  bbdder  and  rectum.  It  is  conneeted 
with  the  umbilicus  by  means  of  a  kind  of  ligaiueot,  called  tbe  urachu%.* 
(Fig.  lOL) 


Its  Mhape  is  oval,  tbe  larger 
end  being  downwards;  in 
women  it  is  more  ^pheroid^il ; 
in  children  it  is  pyrifprm.  ft 
is  divided  into  a  superior  and 
inferior  fkinduSf  a  bodt^  and 
neck. 

Its  dimemitmM  vary  witb 
health  and  dis^ease.  An  ordi- 
nary hoaltby  bladder  will  hold 
nearly  a  pint.  Tbe  rtjttnd 
iiij*tfneHU  of  the  bladder  were 
formerly  tbe  nmbilical  arte* 
rteif,  and  are  contained  io  folds 
of  peritoneum  on  each  side  of 
the  superior  fundus;  tiesides 
which  the  bladder  is  held  in  its 
place  by  the  an  tenor  and  latC' 
ral  ligaments,  which  are  pro* 
cesses  of  the  jwlvic  fascia. 

The  bladder  has  four  ooatsi 
TjjB.,  the  ptritorttal J  wbicb  only 
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eoyers  the  posterior  part  of  the  bo<?j  and  8upcrior  fundus.  Tbe  ihii^ 
cular  coat  is  thid^er  tban  that  of  the  int^stioe ;  the  fibres  are  pale  tii 
unBtriped.  The  ext^raal  fibres  are  more  longitudinal,  and  the  int•^ 
nai  more  tran^yersc  or  circukr  in  their  course,  and  pasa  in  TarM 
directions.  The  cellular  cout  is  ibiek  and  dcnse^  very  dhtenBihim  ol 
impervious  to  water.  It  connects  the  muscular  and  muooiis  ooota  itl 
tran emits  the  yesscla  and  nerres.  The  mtteotis  coat  is  soft^ 
and  of  a  light  piok  colf>ur.  It  is  covered  by  an  epitbelium. 
uumerouii  follicles^  which  are  exceedingly  small.  The  vr^iral 
h  a  tpece  within  the  cavity  of  the  bladdt^r,  and  included  betwi 
two  orifices  of  ihe  ureters'  and  the  oriliee  of  the  urethrm, 
anterior  angle  there  projects  in  the  bladder  ibe  wtilu  raiiciie^  a  pfotti* 
nence  of  the  third  k>be  of  the  prostate,  covered  by  the  mucniis  nitflK 
hrane.  Under  the  naucoug  membrane  of  the  vesLical  triangle  is  m  plaM 
of  fibre?!/  connected  with  the  oriGcc  of  the  ureters/  and  that  of  tk 
ductus  ejacoIatoriuH.  Surrounding  the  neek  of  the  bladder  is  ik 
wjshinctrr  venictt,  which  cousisii*  of  a  semi-circular*  and  a  intk»tmm* 
»et  of  fibres/  The  latter  are  partly  composed  of  yellow  elaatio 
(Fig.  100.) 


The  penis  conveys  the  urine  from  the  bladder,  and  the  eemcn  hU 
the  female.  The  anterior  extremity  or  head  is  the  fjhns,^  the  poii^ 
rior  extremity  is  the  root l^und  the  intervening  part  is  the  hod^^  whiA 
eoDsists  of  two  structures,  the  corpui  ravcrtw$um  ajid  corpus 
ffiasumm 

Fig.  lOL 


Tht  skin  of  the  penis  is  thin  and  delicate,  and  has  nnmcrous  hain 
and  Bobneeous  fc)IIi<?le9.  8urroundintr  the  glans  is  a  loose  doubling  of 
akin  called  the /ir<;iwor^  which  is  connected  to  the  orifice  of  the  tti€ 
hjr  a  Ycrtical  procouf  called  the /rtcnum. 


PENIS* 


183 


The  glaiis  hae  a  iLiek  rim  or  ed;»e  arount?  Ifs  baso,  tho  ^orrma 
glaodiSf  behind  which  the  penis  is  nan^ow,  and  thi^  portion  le  kuowu 
as  the  neck  or  coUum,  The  ffhinrls  of  Tt/num  are  the  sebaceous  folli- 
cles,  numerous  about  the  jtcrk  and  cTcif/i,  a  od  whose  secretion  is  called 
swgina, 

BeDeath  the  skin  is  the  /a$cm  of  the  penis,  which  is  fonncd  of  con- 
densed cellular  tissue,  and  is  in  f^ct  a  continuation  and  modificarion 
of  the  superficial  fascia  of  the  abdomen*  That  portinn  of  the  fascia 
which  passes  from  the  pubes  to  the  penis  is  the  ligamcninm  i^usptn' 
w^rtuntf  which  is  triangular  in  shape  and  vertical  in  position,  and 
an tero  posterior  in  direction.  The  friscia  of  the  penis  may  be  said 
to  be  formed  by  the  penis  being  included  between  two  laminae  of  this 
ligament. 

The  corpm  ravemomm^*  forms  the  largest  part  of  the  penis,  and  is 
in  shape  a  doable  cylinder.  At  the  root  the^e  cylinders  are  separate 
and  pointed,  and  called  the  cntra  "  of  the  penis.  Each  crus  is  firmly 
attached  to  the  ramus  of  the  pnbes  and  iscbtnmf  constituting  the 
origin  of  the  penis.  Exkrnalf^  the  corpus  caver nosum  is  covered  by 
a  dense, .thick,  fibrous,  and  clastic  coat.  Internalff/  it  con&ists  of  a 
spongy  structure  made  up  of  oellS|  which  readily  communicate  with 
the  arteries  and  veins.  There  are  some  arteries  whk^h  do  not  termi- 
nate, however,  in  these  cells,  but  in  blind  tufts,  callud  hdkme  arte' 
r»W.  The  two  cylinders  are  partially  separated  from  each  other  by 
the  $eptum pectin  ffoime^  a  partition  which  is  more  cijmplete  behind  than 
before,  and  whose  fibres  being  vertical,  somewhat  resemble  the  teeth 
of  a  eomb,  whence  the  name. 

The  corpus  spomjirmum^  occupies  the  same  poflition  with  relation 
to  the  corpus  cavernosum,  as  a  ram  rod  does  to  a  double-barrelled  gun  ; 
being  contained  in  a  loHgitudinal  groove  on  its  inferior  surfuce,  the 
nutritious  vessels  occopyitig  a  corresponding  position  above.  It  is 
covered  by  a  dense  fibrous  covering  also,  but  it  is  thinner  than  that 
of  the  corpus  cavernosum.  IntertmUi/  it  is  composed  of  cells,  which 
are  larger  than  those  of  the  corpus  caverDosum. 

Posteriorly  it  reaches  the  trianfrular  lipimrnt;  this  extremity  is  en- 
larged info  what  is  called  the  ^m//>,^' which  lies  between  the  divergent 
crura  of  the  penis;  anteriorly  it  forms  the  gkns  penis.*' 

The  urrthra^  ** "  is  the  urinury  canal  from  the  bladder,  and  per- 
forates the  corpus  spongiosum-  It  consists  of  two  coats  j  the  exter- 
Dtil  is  formed  of  yellow  elastic  tissue,  and  a  few  involuntary  museuhir 
fibres;  the  internal  is  mucous,  and  continuous  with  that  of  the  blad^ 
der     The  course  of  the  urethra  tj  cun  ed  and  its  diameter  varies. 

The  first  part  perforates  the  upper  part  of  the  prostate  gland,  and  is 
termed  the  proittatie  pftrtion  ;*  this  is  an  inch  in  leniLrth,  and  in  it  wo 
find  the  vrw/a  vtmrn  behind  and  looking  into  the  bbdder;  and  a  tri- 
angular elevation  of  mucous  membrane  in  front,  called  tho  vap^t  tjal- 
liftatjittii  or  vemmoji/aniijn.  In  front  of  the  caput  gullinaginis  is  tho 
utricufuM^  or  iinui  poathrrSj  a  small  pocket  into  which  emnt|  iht 
12 
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fjacti1«torv  bluets/   On  each  piJc  there  is  a  groove  perforated  wtA  ^ 
orifi<*e!S  of  the  jtrtnfttttt'  ffurfs.^ 

The  ni'Kt  porti<m  is  the  mrmhrnnovn ^  '*  this  is  eiphfc  or  ten  linei  I 
length  aful  i«  very  nnrrow;  it  perforates  the  triangular  ligaiuoDt,  sn 
it  IK  surroundctl  by  loom  tissue,  and  a  few  muscolar  fibres  called  thf 
mtiAch*  of  Guthrie  or  compressor  urethrjD,  and  nbo  by  Wilson's  tnnaekL 

The  urethra  now  perfonitee  tbe  bulb  of  the  corpus  spongioRoni,  not 
directly  i»t  its  penduloue  tip,  but  through  its  e\iperior  convexity  ]u*t  3 
advance  of  its  extremity.  This  pnirtion  is  the  longest,  and  eonimeoc 
with  nn  <'n!arjrcnien  trailed  butbuus^'*  gradually  it  diminishes  in  diiQ 
cfcr  until  it  renchcf  the  gltrna,  in  which  it  ajrain  enlarges  and  eo 
lutes  the /(^**a  vavintlttrtit,^^  When  the  urethra  is  rchixed, 
din»l  fuldH  exht  in  this  portion.  Numerous  mucous  fullicle«i  are dM 
readily  scon,  of  which  the  largcft  is  in  the  /oam.  Tlie  ori6ce«  of 
Cowper'n  glfind«)  open  obliquely  upon  the  mucous  mem  bra  oc  mlfO. 
lUt  an  inch  in  front  of  the  glands. 

The  penis  is  supplied  by  the  interDa!  pudio  artcrlca  and  pudeod 
feerves. 

VKStCtTLJI   tiHtaALes* 

The  feminal  vei»ie!eiP  eonsisi  of  two  convoluted  tubes  plarod  at  tfci 
pofiferi^tr  nnd  inferior  portion   rif  the  bladder.     They  are  oblong 
shape,  and  converjrc  downwards  und  forwards.     Each  appears  tiJ 
ibout  two  inchcii  in  length,  but  when  cleanly  dissected  and  nnrav^llt 
}t  JR  a  tul>e  five  inches  in  li'ugth,  wiih  numerouji  pouches  or  eieca« 

The  duel  of  the  vcsich'  is  joined  by  the  vas  deferens  on  ettber  i 
in  the  prostate  glund;  the  junction  forms  the  ifuvhn  rj^trftlah 
which,  padvinj;  throu^h  the  prostntc^  opens  into  the  urethra  in  front  I 
the  cttput  gnllin/rgiitis^     1  hey  contain  a  mixture  of  mucus  and  \ 
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THis'is  a  dense  hard  Mmctnro^  about  the  sixe  of  a  horse-chmtna 
which  surrounds  the  neck  of  tbe  bladder  and  the  eommencrment  i 
the  urethra.  It  is  of  a  light  colour,  nnd  somewhat  trijingnlar  in  ihaj 
the  point  being  in  front.  It  is  pbccd  between  the  rccttim  wliielii 
bchttid,  and  th<*  tri.ingular  lignment  in  front. 

It  is  ettveloped  in  a  fn^^cMi,  which  ia  continuous  with  the  ponleHat 
Uminn  of  the  trinngular  ligament ;  it  may  be  divided  into  two  lateral 
and  n  n»iddl »  lobe.  The  urethra  perforntes  the  middle  Jobe,"  and  lit 
pnrtjer  lion  of  the  urula  veaicas  and  verumontaoum  are  partialtj  fomifd 
by  it, 

ItH  yitmelure  is  eomposed  of  lubes  united  ny  condensed  nnd  Hafd 
celluhif  ii>^ue.  The  secretion  is  thick  and  white^  and  is  dii^chajprd 
by  ohticcs  into  the  n  ret  bra  on  each  side  of  the  vcrumootnnnni. 

0»irpfrU  fffamfg^* — These  are  two  in  number;  placed  in  fn>nt 
the  prt«tatej  and  included  between  the  two  laminsD  uf  the  triani 
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aeot.     Tbcy  arc  about  llic  she  nf  a  pea,  an(3  of  a  j-ellow  colour; 
etiiig  a  tiiufuus  fluid  which  isdiselmrged  into  ihe  urethra  i^buut  an 
cb  in  fruut  of  tbe  glaud* 


^^frhe  ficroturn  is  a  bog4i1ce  covering  for  the  testicles,  formed  exter- 

^Kly  gf  skin,  which  Is  of  a  dark  colour,  and  thickly  covered  by  bairs 
and  gtudded  witb  sebaceous  follicles.  Tbe  skin  is  !oo<^e  aud  thin  ;  on 
iu  middle  U  a  ridge  still  diirktr  in  colour,  wbicb  reaches  from  the 
aciua  to  tbe  prepuce,  called  tbe  raph^.  The  trans verst^  wrinkles  of 
tiae  sorotuo)  which  cold  produces,  are  due  to  a  s^trueture  itnmediately 

^■^Hth  and  iutimatelj  c*>0Det'ted  with  tbe  ^kio,  called  the  dartos. 

^^Tbo  dattQ$  is  a  dense,  reddish,  contractile  covering,  divided  by  a 
partition  into  two  bags.  It  was  once  considered  mascuhir,  and  tha 
rcmaiua  of  the  gubtruaeulum  testis  j  it  is  prhiuipally  composed  of  the 
yellow  fibrous  elastic  tissue,  with  a  few  unstnpcd  or  lu voluntary  mus^ 

«lar  fibres,     1\j&  contractions  arc  involuntary. 
!rbe  position  of  the  testicle  in  fuetal  lile,  and  its  descent,  have  been 
liced  under  tbe  head  of  inguinal  beruia,     Benetilb  the  dart 03  is  a 
covering  of  superficial  ^cia|  and  the  iutercolumnar  or  external  sper- 
^gUc  faBcia. 

^H^be  cntnaHfer  muscle  sends  a  few  fibres  and  loops  upon  the  ante* 
^Kt  and  upper  part  of  tbe  tcsticloj  and  Lb  sometimes  called  tbe  tunica 
erythroidoa, 

«rbe  next  covering  is  that  derived  from  the  fascia  tmn,*?vcrsnlifl,  and 
ullcd  the  infundibuliform  fuscia.     It  ib  sonic timc«  calWl  tlic  internal 
ruialic  fascia,  and  aUo  tunica  vaginalis  communis  testis;   by  Cooper 
U  is  called  the  fascia  propria. 
^vTbe  tunu-a  vagiualU  or  pt-titeglh^  is  the  next  covering.     It  ig  a 
^Bdus   membntnc   lining  tbe  cavity,  and   reflected   over   tbe  testicle 
Within;  it  was  originally  peritoneum,  and  is  tbe  seat  of  hydrocele. 

The  UMtcieg  are  the  glands  for  tbe  secretion  of  semen.     They  are 
two  in  number,  oval   in   shape,  and  flattened  laterally.     They  bang 
obliquely  by  the  spermatic  cord,  being  attached  above  tbe  middle  of 
poi^torior  edge ;  tbe  right  is  higher  than  the  left. 
The  tunica  aliufjinea^^  is  the  dense,  white,  thick,  fibrous  coat  of 
^dcle,  which  gives  it  shape,     lu  structure  it  resembles  the  dura 
er  or  sclerotica;  externally  it  is  covered  by  »  portion  of  tln3  peri- 
iis^  which  i»  iransparent  and  very  closely  adherent;  from  itis  inter- 
face are  given  off  numerous  partitions  culled  svptu/w  Ifsfea^  and 
eb,  uniting  at  tbe  posterior  edge  of  tbe  testicle,  form  that  pria- 
ic  ridge  tirmed  corptut  Uighmoriamtm .^    (l^'ig*  1^^-} 
The   testicle   is   furmod   by  lobuhi<,  each   placed  wit  bin    the  spuceji 
r^cn  tbe  sepfulttj.     Each  lobule'*  (Fig.  103)  consists  of  a  fine  tube, 
_  4y  convoluted.   Upon  its  exterior  la  a  capillary  m  t  work  *jf  blood- 
!;•  interiorly  it  is  lined  by  opitliLliuui*     This  tube  (^tuinfus  semi 
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rsg.  in. 


Fig.  102, 


m'/fms),  brfoniiTifr  plringlit  f^jrms  \he  rn^  rrrhtm  ;*■  the  iioion  of  At 
vasa  recta  naukts  ibe  rrfe  hKftX^  wbii^h  b  in  the  corpus  Hi^^Iimonanuni; 
from  the  uppc^r  part  of  tliis  rL*te  proceed  15  or  20  lubes  tUrou^li  tbe 
tunica  altnipnea  j  tliev  flr**  called  vdUft  fffrnnh'ti;^  encK  vaa  efTenefts 
is  coQvaliitf*(l  in  a  ^'onKal  farm,  and  termed  nmuM  vast^vFosun^  the 
union  of  tho  conl  \a^cul(igL  funns  the  commetieemcijt  of  tbe  epidi* 
dymis.      (Fig.  lOS,) 

Tho  fphliilifmii?  is  that  Venn  I  form  tppendage  enoirclin^  tbe  pOHto- 
rior  cdg<^  us  a  creM  upon  &  btdnjet.  It  is  soft  find  formed  of  a  siDjrle 
convoluted  (uhc,  nrigin;itin*r  by  the  junttion  of  the  bases  of  the  eool 
vasculosi.  The  upp^r  extreruity  \^  the  liir^er,  and  called  globus  major* 
and  the  lower  in  gh*Lii»  minor.^  Frt>ni  the  globus  ininor  this  tube 
ai^ccnds  in  a  lesa  convoluted  fc^rm,  under  the  name  of  tb6  vwm  dtf^" 
reuitj^°  which  forms  one  of  tbe  ctmstitueuta  of  the  cord*  Conneeteii 
with  the  cpiiiidyrais  b  tbe  vasculum  ahtrranB^^^  a  amalJ,  blind,  eoDT<>- 
luted  durt* 

I  FEB  uA  Ti c   conn. 

Each  Fpennatie  cord  oonsista  of  an  arlerj  md  vein,  and  nerreff;! 

togctiier  with  the  duct,  vas  defereoB*  These  constituents  are  tinit^ 
by  cellular  tiiisue^  which  may  be  tbe  remams  of  thai  cauul  of  perito* 
neuni  peculiar  to  fu^Ul  life. 

It  is  covered  by  the  fascia  transversalis  prolonged  from  tbe  aV 
men,  by  the  creraaster  muscle,  which  has  been  previously  descril 
and  by  the  external  spermatic  fascia. 

The  spermatic  artery  comes  from  the  aorta,  *ind  sometimes  from 
rnal      It  b  tortuous,  and  after  passing  through  the  rings  divides  i 
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t«^o  or  cfiree  brancbes  j  tbe  ^ermiua(ion  uf  the  artery  is  larger  tban  its 

The  spernuttk  \cins  are  very  tortuous  and  Dumeronsi  and  on  ao* 
CO ij tj I  of  thei r  vi n e-1  i k e  a ppeara nee  are  ter m ad  va tut  pa mp in  i/o rni ia , 
They  are  the  seat  of  cireocele. 

Tbe  ea-ternal  apcrmtitic  ncrve^^  and  also  lirttnclics  of  the  aLdonii no- 
crural,  supply  the  muscular  structure;  filaoieutjs  uf  the  gjni pathetic 
run  also  to  ihe  testicle. 

The  vajs  dr/crrns  is  n  continuation  of  the  rpididymis.  Passing 
through  the  cord  aad  rings,  it  descend-*  behind  du*  bladder  and  yntm 
the  duct  of  the  vesicuhi?  semiualea.  It  Ui  very  liiirrl,  nnd  ri'juJily  re* 
cognised  by  touch;  irs  walls  are  extrcnu'ly  thi^'k,  arhl  m  bore  almost 
capilbry.     It  h  nearly  white^  and  thicker  than  a  knitting-ueedlu. 


THE  PERINEUM. 

The  pefijieum  is  tliat  ^pnce  iududed  between  the  anus,  arch  of  the 
pub<2?,  and  the  tuberos- 
ities of  the  idcbia.  Fig.  104, 

In  a  proper  ui»!*ection 
tbc  rcTuovai  o^  the  sKiu 
reveals  the  fupt^jkuil 
fit^f'ia^  which  «  oonti- 
tiuoos  with  the  ftupeni- 
cial  fai^cta  of  other  parta 
iii  the  body.  Whi^n  this 
is  removed,  the  pen^ 
neal /uscta  is  exhibited, 
which  is  a  dense,  thin, 
and  tough  fascia,"  ad- 
boring  to  the  rami  of 
the  pubes  and  ischium 
on  each  side;  in  front 
it  iH  continued  iuto  the  scrotum  f  behind  it  19  continuouB  with  tlit) 
base  of  the  triangular  Hfcaiuent  by  its  anterior  bruina/'-  and  .dso  with 
the  anal  Jttscia^^*  a  portion  of  the  pelvic  fascia.  It  covers  the  mus- 
cles of  tlic  perifjeum  mid  nends  procosi^ps  between  them.  fVicriorly 
it  winds  around  the  transverhus  muscle  to  juin  the  trian|jnhir  li^'ameol. 
Its  cQunections  laterally  and  behind  accouut  for  the  course  taken  hj 
extra vasated  urine  from  rupture  of  the  urethra. 

The  trkmgular  iitfameni^^  called  also  deep  perineal  fascia,  lies 
under  the  inuscles  of  the  perineum,  iills  up  the  arch  of  the  pube.i,  and 
is  shaped  as  its  name  implies.  It  is  a  lihrous  membrane,  separating 
the  pelvb  from  the  perineum*  The  base,  which  1^  not  so  dense  and 
fibrous  as  \U  apex,  j>^i us  the  perineal  and  anal  fancia.''  It  is  perfo- 
rated by  the  membranous  portion  of  the  urethra,  about  one  inch  below 
the  symphysiii. 
12* 
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It  ron^tiifts  of  two  laminae,*"  between  whuh  arc  Mtnatwl  Cditpil 

anti  the  prasiaie  glaLitJ  ;^  tlius  the  fiiR-ia  of  the  prt*.st:iTt',  sij*  it  id  ua 
called,  u  Qicrel^  ihe  postcn<*r  lamina  of  the  triaiiguUr  ligjjiucuk- 

PELTIC  FASCIA. 

This  fupcia  is  continuous  with  the  transvcrsalis  nnd  ilitic  ft4flci«  ; 
rnunding  that  portico  of  the  peritoneum  which  lines  the  pelvis, 
all  fofcifleif  it  is  easily'  divided  into  kmiusB;  different  portious  reoeirii 
different  names, 

it  tuay  be  said  Ui  cotntnence  at  the  brim  of  the  pelvtii,  and  hf  i 
intervention  the  different  viscera  ore  united  with  each  other,  aitd  neU 
in  their  proper  poeitions.  Thus,  two  processes  of  it  on  the  Pides  of 
tho  bladder  form  the  anterior  iitjamciits  of  the  hhdift^r,  A  laycf 
covering  the  obturator  muscle  is  called  the  ohtunifor  /a»cirs.  Tfci 
levator  ani  muscle  h  included  between  two  layers  of  this  fiifksi*  ;  tbn 
portion  between  the  rectum  and  bladder  is  called  the  rtrio-tt^m 
/afcitt ;  and  that  which  covers  the  lower  part  of  the  rectum  u 
anal  faacia,  ~ 

MUSCLES  OP  THE  PEBINETTM   AND  ANUS. 

Erecior penh} — Origin^  from  the  tuberositj  of  tbe  ischium.     A* 
\Jllttiiofkt  bj  a  broad  flat  tendon  into  corpus  cavernosum. 

Arce/erafor  urrnm^^  or  rjmufaior  utmutu.  —  It  lies  on  the  bulb  of 
the  corpus  spoDgioEum.      Origin^  from  the  cms  of  the  penifi,  aiid  tiit 

Fig.  105.  ^~ 


I  of  the  pubes  J  and  also  by  a  tendinous  raenibrane  which  fa 
Iween  the  corpus  fpongiofiutn  and  corpus  cavemosum,  and  is  continue 
with  the  fiiwia  of  tbe  jHJois.     Tlie  fibres  are  semipennate^  and  wl 
*boM  of  iu  fellow  sarronnd  tbe  bulb,     hmtttov^  by  awhile  teodinoM 
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Ime  into  its  fellow,  and  into  the  pcrinrai  centre,  which  is  formed  by 
the  jtinc'tioD  of  several  mu&cles. 

Truruivermi  perinH.*  —  Arigrs  from  the  tuberwitj  of  tbe  iBcbinra, 
and  19  in^rted  into  ibe  perineal  centre.  8oiiiettniea  there  is  an  addi- 
jfcionnl  portitm  in  front,  called  (nm^verii^Ji  fmrinei  alfer. 

Sph  inchr  a  n  i .  * — A  tli  ick  ni  tiscuhir  ri  n  g  su  rr<  lu  tul  i  n  g  tb  e  an  lis,  I  ta 
superficial  fibres  are  elliptical.  It  is  coDoected  with  the  coccyx  and 
perinesil  centre, 

(hcrygeu*,^^ —  Origin^  from  the  spine  of  the  iscbiura,  Inscrlimi^ 
into  tbe  side  of  the  coccyx  and  last  bone  of  tlie  sacrum. 

Sacr(h€orey(feus.  —  A  lew  fibres  passing  from  the  sacrum  ta  the 
eoccyz  in  front. 

Levator  anV — Is  a  plane  of  muscular  fibres.  Origin^  from  the 
interior  of  the  body  of  the  pubes,  the  superior  edge  of  the  thyroid 
foramen,  the  upper  edge  of  tbe  obturator  fbseia,  and  tlie  spiue  of 
the  isebiam*  lu^ttiion^  by  converging  and  descending  fibres  into  the 
ktcral  semi-circumference  of  ihe  rectum  3  also  in  tbe  coccyx  and  peri- 
neal cfiutre. 

ORGANS  OF  EfiSPlRATION  AND  CmCULATlON, 


Tbe  lar^ns:  is  a  canal  formed  of  cartilages^  which  move  in  each  i 
iDiinner  as  to  reguljite  the  voice. 

It  is  situated  in  the  upper  and  anterior  part  of  the  neck,  in  Ihe  m^ 
dian  line,  bebiw  the  hyoid  hone. 

It  forms  the  commencement  of  the  windpipe;  is  cylindrical  beh'W 
but  pniiimiitic  above  ]  il  its  larger  in  males  thau  in  females. 

The  cartilages  of  the  larynx  are 


five  in  number;  viss.,  thyroid,  cri- 
©oid,  two  arytenoid,  and  epiglottis. 
The  thyroid  (Fig.  lOti)  in  the 
lurjzest;  it  occupies  tbe  upper  ante- 
rior portion  of  the  larynx.  It  con- 
sists of  two  q  and  ri  lateral  plates, 
whieh  are  united  in  an  acute  angle 
in  the  median  line  in  front;  this 
angle  is  usually  called  ihapf/mum 
Adomt}  It  is  much  larger  in  men 
than  in  women;  aud  has  a  deep 
notch  at  its  upper  part.*  The  upper 
edge*  it)  curved,  and  boa  the  mid- 
dle thy  reo- hyoid  ligament  at- 
tached to  it;  the  luwer  edge®  is 
also  curved,  aud  to  it  is  attached 
tbe  middle  crico  thyroid  ligament. 
The   posterior   edge^  terminates  in 


Fig.  100. 


two  processes  called  comua.  ef 
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vrbicb  the  Bnperior'  is  the  IoD<rer,  and  is  DtUcbed  la  the  Vetera]  ^f- 
rco-hyo'id  lignment.  The  in/tnor  cornu  *  is  short  and  cur\"t"il,  iM 
receives  the  lateral  crico-thyroid  ligtimcnt.  Upon  the  cxterD&I  mtr» 
faco^  is  an  obli<jue  rid^c,  passing  between  two  tubercles,  from  wbitl 
Arise  the  tbyreo-byoiM  and  inferior  ct>Dstrictor  museles. 

The  rruxfiti  carftl^tg*'  is  next  in  ^ize  (Hg,  107),  and  sitaaied  al  tkf 
biuie  of  the  larynx;  its  form  is  that  of  a  thick  ring  compr' 
rally;  ila  lower  edge*  is  cirenlarj  and  attached  to  the  ti 
upper  edge  is  oval  and    rabliqae,  on  account  of  the  eartilnge    h^in^ 
three  tinier  as  thick  behind  its  tt  m  in  front;  the  posterior  fKirtiofttf 
the  Superior  edfje  has  two  heads  *  of  a  p  ecu  bar  convexity,  for  ar 
inf;  with  the  arytenoid   cartilages;   the  external  surface  poster 
flait<!Dcd^  giving  origiu  to  the  po£Fterior  criocMiryteiioid  muscle. 


Fig.  im^i 


Fig.  107 


Fig.  loa 


^^  The  nrj^frnrnd  rarfiktr/cs  are  situated  at  the  npper  and  back 

I  of  the   Itirynx.     They  arc  two   in   nutulcr,  and   are  of  a  pj 

I  shape.     Tiie  bajw*  if*  concave^  and  articulates  with  the  heads  of  At 

cricoids  ;  the  spicea '  have  attached  to  them  a  Binall  cartilage  cndM 
(f^rniriifum  Inn/mjts^  or  tvltrrcie.  of  tSftutotiHi,  The  posterior  aiirfiMV* 
is  triangtilar  and  eoucave,  for  ibe  insertion  of  the  pa«terior  erico^inu 
tenoid  muscle;  the  interna)  aurfm'C  h  flat,  and  can  be  adjusted  tt 
ta  felbiw;  the  anterior  or  external  eurfuce  is  uneven,  to  whicJi 
stt^ebed  the  superior  aud  inferior  tbyreo-arytouoid  ligaraentA*  ( 
108-)  ^  _ 

The  rjtvjhAttK  carttlaye  la  a  thin,  oval,  carl i la j>i nous  p1at6,  behtnj 
the  root  of  the  tongucf  and  attuchcd  to  the  un^le  of  the  larjnx ;  tt 
reat'tublfS  a  leaf  in  ehaf>e;  it.s  direction  is  vertical;  its  inferior  es* 
trernity '  is  narrow  and  puinted  ;  its  superior  edge  ia  thin^  its  aoterior 
surface  *  b  slightly  convex,  and  it«  posterior '  ooncave.  It  is  p€rfofst«4 
by  nuinerouij  fomuiina.     (Fig,  11)9.) 

Tbe*.e  cnrtilaj^es  are  held  together  by  numerous  ligaraent?,  of  ^ 
the  priticipa)  are,  the  middk  thj^rcoh^oid,  a  thin  njcmlninotis  ex 
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hhu  between  the  inferior  circumference  of  the  byoid  bone  and  tbc 
tuperior  edge  of  the  thyroid  cartilage  :  the  lateral  thyreo-hyoid y  which 
i»  fuuicular,  extending  from  the  great  cornu  of  the  thyroid  cartilage 
to  the  tubercle  of  the  coma  of  the  hyoid  bone;  io  this  ligament  is 
foond  a  small  oval  cartilage  or  bone,  called  cariilctgo  trtticea :  the 
nkldle  crico4kyroidy  a  thick  membrane,  filiiog  op  the  space  between 
be  superior  edge  of  the  cricoid  and  inferior  edge  of  the  thyroid  carti- 
hges ;  this  is  nsually  divided  in  the  operation  of  lar3rngotomy :  and 
tbe  lateral  crico-thi/ranf,  reaching  from  jhe  inferior  cornu  of  the 
thyroid  to  the  side  of  the  cricoid.  A  capsular  ligament  surrounds 
tbe  joint  between  the  arytenoid  and  cricoid. 

Within  tbe  larynx  are  two  thyreo^rytenoid  ligaments  on  either 
side.  The  inferior  ligaments  extend  from  the  angle  of  the  thyroid 
to  the  base  of  the  arytenoid,  and  are  usually  called  the  vocal  cords ; 
the  space  between  them  is  the  rima  glottidis.  The  superior  liga- 
ments extend  from  the  angle  of  the  thyroid  to  the  middle  of  the 
irytenoid  cartilages.  The  space  between  them  is  the  glottis.  These 
ligaments  are  not  cords,  as  they  appear  to  be,  but  merely  edges  of  a 
niembiane  lining  the  larynx^  and  composed  of  yellow  elastic  fibrous 
tissue. 

The  mucous  membrane  lining  the  larynx  is  continuous  with  that 
of  the  mouth,  and  forms  numerous  folds  between  the  cartilages,  of 
which  the  most  remarkable  is  a  pouch  between  the  superior  and  infe- 
rior thjio-arytenoid  ligaments,  which  has  been  called  the  ventricle  of 
the  larynx^  or  ventricle  of  Oalen.  To  the  ventricle  of  either  side  is 
attached  an  additional  pouchy  which  is  called  the  sinus  of  Morgagni, 
In  the  fold  between  the  arytenoid  and  epiglottis  cartilages  is  a  small 
gland^  called  the  arytenoid^  which  is  of  the  shape  of  the  letter  L. 

The  muscles  of  the  larynx  move  the  various  cartilages^  and  modu- 
late  the  Toioe. 

Tkyreo-hyoid.     This  was  described  with  the  muscles  of  the  neck. 

Cnco4hyroid,  arises  from 
the  anterior  and  kteral  sur^  Fig-  HO.  Fig.  111. 

hceB  of  the  cricoid,  and 
passes  backwards  to  be  in- 
serted iDto  the  inferior  oomu 
of  the  thyroid;  it  draws 
these  two  eartilsges  together 
obliquely. 

FotUriar  crico  -  aryte- 
woidj  arises  from  the  flat 
ior&ce  OQ  the  back  of  the 
cricoid,  and  is  inserted  into 
the  posterior  part  of  the 
bass  of  the  aiytenoid;  it 
draws  the  siytendd  back- 
wards, and  thus  tightens  the  Tocal  ligaments.    (Fig.  110.) 
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Lateral  erico-uryie^nouL* — Arisen  fron)  the  side  of  the  critolil,  tnl 
is  inserted  into  tLe  ^ide  of  the  base  of  the  arytenoid;  it  aeparaUia  ^ 
arytenoid  from  its  fellow,  oiid  widen&  the  g;lotti3. 

T/it/reo-ari^tmoitt^  —  Arises  from  the  postterior  face  of  the  thpw4 
near  the  anjzle,  and  is  i  Diverted  iDio  the  Btit-eridr  surfaoe  of  tbe  »fjt» 
noid,  which  it  draws  forwards^  and  thus  relaxes  the  TO«al  lipimetili. 

Oblique  ar^tenoifl}^ — They  eonsiat  of  ohlif|ue  fibres  ansiDg  frtna 
the   top   of  one   cartilage,  and   ^""-^-^-^d   into  the  baB©   of   ioolhcf 

(IV  111.)  ^ 

Transversfi  ari/fenoid.^ — At?*  he  side  of  one  cartiln^^  nnd 

is  inserted  into  the  side  of  tJ  These  last  two  miiscl«a  in 

often  considered  as  one,  and  '  plollia  ia  narri^wed* 

Thi/rcO'CpifjlttttUhtu, — Cot  ff  fihres  passing  between  thew 
two  cartilages. 

An^trnorpiijhfftnhMB.^  let  fibri:*s  passing  bt*lwern  lis 

cartila^'cs  from  which  it  ae.  These  kst  two  dntw  tki 
epiglottis  downwards. 

IKA  c  n  E A . 

The  trachea  (Fig.  112)  is  aeyUndrlcal  tube,  four  or  five  icicbesloog 
rcachintr  from  tlie  larjnx  as  low  as  the  third  dorsal  vertebra,  where  it 
divides  into  the  hronrhL  Tt  u  formed  of  from  nxfeai  to  iwenf^  rmfs 
of  vnrlihi(]t\  unit<?d  by  Ui]nm^nttju&  ti.'isue,  wbieb  is  of  an  olastic  el»- 
rncter.  Each  rin^  is  about  two  Itucs  broad  and  constitutes  two-tfainb 
of  a  circle ;  the  Iit>t  ring  h  the  largest,  and  the  last  ring  Is  of  ancb  i 
ahape  as  to  he  adapted  to  the  first  rings  of  the  hroDcbi. 

The  posterior  third  of  tlie  trachea  is  coropletcd  by  an  invDlaotait 
muscuhir  siruetore,  wliOse  fibres  are  transverse,  and  the  oootmetioa 
of  which  diminishes  its  diumcfer,  by  which  es pec t oration  ia  facih- 
tated  ;  it  is  lined  by  a  mvrrms  membrane  continuous  with  that  of  the 
larynx,  which  is  eitrcuiely  vascular^  and  cov^ered  with  numerous  fblH* 
cles.  At  the  bifurcation  of  the  trachea  into  the  bronchi,  there  vxt% 
number  of  hard,  hhnk  elands,  which  are  lymphatie  in  their  charaelCT, 
and  called  tnourhifi!  frotn  their  position. 

The /;ro;?f  A* "^ arc  e.^sentially  of  the  same  structure  and  arrangemeirl 

'as  the  trachf  a  ;   the  riifht  bronchus  ii  shorter,  and  of  a  larger  diantetff 

jtlian   the  left;   they  soon  raiiiify  into  numerous  subdivisions,  whiirb 

[  finally  termiriiite  in  the  lobnlcs  of  the  lung}^.     In  the  smaller  ramifiea* 

'  tinns  of  the  bronchi  there  is  some  modiScation  of  structure ;  the  tubt 

is  no  longer  fliittened  behind,  because  the  cartilages  form   eompletf 

circles;  the  cartilngcs  are  less  numerous^;  each  cartilaginous  ring  u 

not  composed  of  a  single  piece,  but  of  several  segments  of  &  ctici^l 

ther^  is  also  a  iemiiutiar  cartilage  at  each  of  the  leaser  bifuix^ti 

TnTBOtDOtAJID,  »_ 

It  is  situated  in  front  of  the  first  two  rings  of  the  trachea^  an* 
the  sides  of  the  larynx ;  it  consists  of  two  lateral  lobes,  pli 


Fig.  112. 
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diher  side,  united  bj  a  narrow  isthmus  in  front ;  it  is  cztrcmclj  vas- 
cular, of  a  reddish-brown  colour,  and  of  tolerably  firm  consistence.  A 
process  called  the  pyramid  or  middle  lobe  sometimes  extends  from  the 
isthmus  to  the  hyoid  bone.  Occasionally  a  small,  narrow  muscle 
attaches  one  lobe  to  the  hyoid  bone.  The  thyroid  gland  is  granular  in 
its  structure,  has  no  excretory  tube,  but  very  large  lymphatic  vessels. 
It  coDsists  of  minute  closed  vesicles,  surrounded  by  capillary  vessels. 
and  invested  by  areolar  tissue.  These  vesicles  are  composed  of  an  ex- 
ternal capsule,  and  a  yellow  fluid  containing  corpuscles  resembling  cell- 
nuclei  :  albumen  enters  largely  into  the  compasition  of  the  fluid.  It 
b  supplied  by  the  superior  and  inferior  thyroid  arteries.  It  is  some- 
times much  enlarged,  constituting  bronchocele  or  goitre. 

THE    LVlfnS    (FIG.  118). 

The  longs  are  the  organs  of  respiration  properly;  they  are  two  in 
number,  and  situated  in  the  thorax,  placed  side  by  side,  being  sepa- 
rated from  the  abdomen  by  the  diaphragm.  The  nize  varies  with  the 
Cipacity  and  condition  of  the  thorax,  age,  inspiration,  expiration,  and 
disease.  They  are  conical  in  shape,  are  longer  posteriorly  than  ante* 
rioriji  and  hare  concaye  bases.     The  colour  of  the  lungs  is  of  a  pink- 
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iph-grey,  mottled  with  black ;  these  black  spots  are  more  numerous  im 
adult  life  than  Id  infancy. 

The  right  lung  is  shorter  but  larger  than  the  left,  whose  transverse 
diameter  is  somewhat  diminished  by  the  position  of  the  heart.  It  has 
three  lobes,"  «  »  the  left  having  but  two>  » 

The  structure  of  the  lunes  is  spongy,  and  its  compression  between 
the  fingers  produces  a  crackling  called  crepitation.  It  consists  of  air- 
vesicles"  (Fig.  112),  held  together  by  cellular  tissue,  termed  paren- 
€hjifma,  through  which  blood-vessels  and  air-?ebJ:^  are  ramified.     A 

Fig.  113. 


certain  number  of  air-cells  communicate  with  each  other,  and  with  a 
smgle  branch  of  the  bronchia]  tube ;  these  are  separated  from  neigh- 
bouring cells  by  partitions  of  parenchyma,  and  thus  are  formed 
lobules.  These  subdivisions  are  evident  upou  the  external  surface  of 
the  lung.  The  air-vesicles  are  formed  of  ligamentous  tissue  lined  by 
a  mucous  membrane. 

The  root  of  the  lunp  consists  of  the  bronchus,**  pulmonary  artery, 
wo  pulmonary  veins,"  bronchial  artery  and  vein,  nerves  and  lym- 
phatics. These  enter  upon  its  internal  surface,  and  in  some  degree 
retain  the  lung  in  its  proper  position.  The  branches  of  the  pulmo- 
nary artery  terminate  in  capillaries,  upon  the  walls  of  the  air-vessels, 
from  which  arise  the  branches  of  the  pulmonary  veins. 

The  bronchial  artery  is  the  nutritious  artery  of  the  lung.  Ill 
nerves  are  derived  from  the  sympathetic  and  eighth  pair. 
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The  plearm  is  a  •eroos  membrane  investiDg  each  lung,  and  then 
refleeied  vpon  the  parietea  of  the  chest  That  portion  in  contact  with 
the  chest  is  called  p^ra  eostalts;  that  coTering  the  ]utig,  pfeura  pvl- 
numo/if.  It  also  ooYars  the  diaphragm  and  the  root  of  the  Inng, 
between  which  there  eziBta  a  fold  called  Itgamentum  pulmonis. 


V1DIA8T1HUV. 
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The  space  between  the  two  plenrao  of  the  lungs  is  called  the  medias- 
tinum,  and  it  is  divided,  by  the  position  of  the  heart,  into  the  ante- 
rior, posterior,  and  superior  mediastinum. 

The  anterior  mediaitinum  is  that  space  between  the  sternum  and 
the  heart ;  it  contains  some  loose  cellular  tissue,  and  a  portion  of  the 
remains  of  the  thymus  gland. 

The  poiterior  midi€uiimMm  is  that  region  between  the  vertebral 
column  and  the  heart,  and  thnmgh  it  passes  the  oesophagus,  par  vagum 
nerve,  aorta,  Teoa  asygos,  and  the  thoracio  dhet 

The  tuperior  mediatUnum  is  above  the  heart,  and  surrounded  by 
the  first  nbs  and  stemom ;  it  contains  the  roots  of  the  large  vesselsi 
and  the  remaioi  of  the  thymus  gland. 

THYMUS    OLAHD. 

This  is  a  triangolar  body  of  a  pinkish  hue,  occupying  a  portion  of 
the  superior  and  anterior  mediastina.  It  srows  until  the  end  of  the 
second  year,  after  which  it  diminishes,  and  almost  entirely  disappears. 
It  has  a  lai^  lymphatic  Teisel,  which  has  been  supposed  to  be  an 
excretory  daet.  Its  structure  is  lobulated,  and  surrounded  by  loose 
cellular  tisane.  Eadi  lobule  contains  several  membranous  cells  or 
vesicles,  which  contain  a  white  fluid  and  open  into  a  central  cavity  or 
reservoir.  The  fluid  contains  corpuscles  resembling  the  white  blood 
corpuscle  and  the  chyle  corpusid^ 

,  PiaiOABDIUM. 

The  pericardium  is  a  membranous  sac,  in  which  the  heart  is  con 
tained.     It  oonsiBts  of  two  layers,  the  external  of  which  is  fibrous, 
dense,  and  white,  and  the  internal  is  serous.     The  serous  lamina  line 
the  fibrous  layeri  and  then  is  reflected  over  the  heart  and  the  roots  of 
ita  vessels. 

THB    BBABT    (jIO.  114). 

The  heart  is  a  hollow  muscular  organ,  surrounded  by  a  membranous 
ase  called  the  pericardium.     It  is  situated  between  the  two  pleuraB, 
and  rests  upon  the  oordiform  tendon  of  the  diaphragm,  in  the  cavity 
«f  the  thonx. 
13 
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jph-^cj,  iDotUcd  with  black }  these  black  f^pots  are  more  numennu  m 
ndult  life  than  in  infancy. 

Tbe  right  lung  is  ebortor  but  krger  than  the  \e%  whose  traQfrrcm 
diameter  is  eotnewhat  dimiuisb^Hi  by  tbe  position  of  the  heart.  It  bi 
liix«e  lobea,"  «  ^  the  left  having  but  two  « ** 

The  UruHure  of  the  lungs  is  Bpoogj,  and  \\m  compr€8sloQ 
Ibe  fingers  produces  a  crackling  isalled  crepikiiion.     It  coosista  of 
vesicles"  (Fig.  112),  held  together  by  cellular  tisaue,  termed  parm^ 
€hjfma,  through  whieh  blood-vessels  and  air-vefehJ:^  are  raiiiifi<id 

Fig.  113. 


cerUin  number  of  air-celb  conimunicate  with  each  other,  nod  Willi  i 
single  branch  of  ibc  bronchial  tube  i  these  are  separated  from  M^ 
U>unng  c^Us  by  pnrtitions  of  parenehyma)  nnd  tbus  are  fonml 
lobule*,  Tlie^  subdiviciions  are  evident  upmi  I  he  external  surface  of 
the  luD^-  Tbe  air- vesicles  are  foniicd  of  lig:iiueatous  tissue  Uoeil  bf 
a  mucous  membmne. 

Tbe  rtfot  of  ibe  lung  conmta  of  tbe  bronehuSf**  pulmonary  artcfji 
wo  piltnnnary  veinS|**  bronchia!  artery  and  vein,  nerve«  and  ly«r 
phatics.  These  enter  upon  itn  intenial  nurfjic-e,  and  in  son>e  degrei 
rrttiin  tbe  lung  in  its  proper  ptisilion.  The  brancbea  of  ibe  pauB^ 
nary  artery  temiinate  in  capillaries,  upon  the  walls  of  ibe  air-vcMelli| 
from  which  urii^e  the  branches  of  the  pulmonary  veins. 

Tbe  broDi'hiat  artery  is  the  nutritious  artery  of  tbe  luog*  Im 
fitrres  are  derived  from  tbe  sympathetic  and  eighth  poir. 
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Th©  pleum  is  a  aerous  membrane  investiDg  each  Iwog,  and  then 
reflected  upon  the  paiietes  of  the  chest  That  poriion  in  con  ta*.it  with 
the  chest  is  called  pleura  co$ioit8  ;  that  covering  the  Inii^^  pleura  pal" 
moftaliM,  U  also  covers  the  diaphragm  aod  the  root  of  the  lung, 
betweeo  which  there  exists  a  fold  c&Ued  I  iff  amentum  pnlmond. 


M  I  D  I  A  a  T  I  n  u  M . 


The  apace  between  the  two  plcTineof  the  lungs  is  called  the  medias- 
tinum, and  it  is  divided,  by  the  position  of  the  heart,  into  the  ante- 
rior, poaterior,  and  euperior  mediastinum. 

The  anterior  mediastinum  is  that  itpace  between  the  sternum  and 
the  heart ;  it  contains  some  loose  cellular  tissue,  and  a  portion  of  the 
remains  of  the  thymus  gland* 

The  po$terior  mediastinum  is  tliat  region  between  the  vertebral 
column  and  the  heart,  and  through  it  passes  tbe  cesophagus,  par  vagum 
nerve,  aorta,  vena  axypos,  and  the  thoracic  duct. 

The  Buperior  mediastinum  is  above  the  hearty  and  surrounded  by 
the  first  ribs  and  sternum  ;  it  contains  the  roots  of  the  large  Teasels, 
and  the  remains  of  the  thymua  gland. 


TBIHV  n    OLAND. 


This  is  a  triangular  body  of  a  piniiah  hue,  occupying  a  portion  of 
the  superior  and  anterior  mediantina.  It  grows  until  the  end  of  tbe 
second  year,  after  which  it  diminisbes,  and  alino#»t  entirely  disappears. 
It  has  a  large  lymphatic  vesseli  which  has  been  supposed  to  be  an 
excretory  duct.  lis  structure  is  lobulatcdj  and  surrounded  by  loose 
cellular  tissue.  Each  lobule  contains  several  membranous  cells  or 
vesicles,  which  contain  a  white  fluid  and  open  into  a  central  cavity  or 
reservoir.  The  fluid  contains  corpuscles  resembling  the  white  blood 
corpuscle  and  the  chyle  corpus 


\ 


,  riEIGAHDIDM. 

The  pericardium  is  a  membranous  sac,  in  which  the  heart  is  con 
tained*     It  consists  of  two  layers,  tbe  external  of  which  is  fibrous, 
dense,  and  white,  and  tbe  internal  is  serous.     The  serous  lamina  line 
the  fibrous  layer^  and  then  is  reflected  over  tbe  heart  and  the  roots  of 
its  vessels* 
i  TUBHEART    (rm.  114}. 

The  heart  is  a  hollow  muscular  organ^  surrounded  by  a  membranous 
me  called  the  pericardium.  It  is  situated  between  the  two  pleurao, 
and  rests  upon  the  cordiform  tendon  of  the  disphragmj  in  tbe  cavity 
of  the  ihomx. 
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Itfl  Mhape  is  oonoidal,  though  it  ia  somcwlint  flattened  npon  tliflt  nii 
which  rests  upon  the  tendon  of  the  diaphrapm.  Its  apex  ioclin 
the  left  pide,  touching  the  walU  of  ihe  thorax,  between  the  fiftk  i 
sixth  rihe.  It  nwosures  five  inches  and  a  half  from  its  upex  to 
hfise^  three  inches  and  a  half  iu  the  diameter  of  its  base,  and  wm^* 
about  six  or  eight  ounces.  It  contains /bwr  raiJiV/f*,  which  perforsi 
two  functions^  that  of  receiving  the  blood  and  throwing  it  into  thf 
luogB,  and  that  of  receiving  it  afrain  after  it  has  been  oiyg^ated,  and 
distributing  it  throughout  the  body.  The  reeeptaeleB  are  o«irtV^ 
and  the  vmtricjei  prfq}fl  the  blood  to  the  lungs  and  through  the  sjsten. 
The  auricle  and  ventricle  of  the  ritfht  mde  receive  and  propel  ibt 
venous  blood  luto  the  lungs.  The  auricle  and  ventricle  of  the  it/ 
$idt  receive  and  propel  the  artenul  blood  throughout  the  body. 

The  cirwlaiion  of  the  blood  is  as  follows  :  the  ascending  and  dt* 
•ccndiijg  veoa  cava  empty  the  venous  blood  into  the  right  anriclt; 
from  here  it  paBses  to  the  right  ventricle,  through  an  openiiig  pro^ 
t^ted  by  a  valve  opeuing  downwards;  from  the  right  ventricle  tl  ii 
propelled  through  the  pulmouarj  artery^  which  divides  into  two  braoell* 
rs,  to  the  lungs  \  after  it  has  been  subjected  to  the  inHuence  of  tlw 
reapiratory  proce^ts,  it  is  brought  from  the  lungs,  by  four  pnlmoiufj 
Teifis,  into  the  left  auricle.  The  left  auricle  has  an  opening  into  tk 
left  ventricle,  protected  by  a  valve  opening  downwards,  and  from  tk 
left  ventricle  it  pa«£e8  into  the  aorta^  thence  to  be  distributed  ihroog^ 
out  the  br^dy. 

The  right  auricle*  la  an  irregularly -shaped  cavity,  somewhat  oblo 
and  cuboidal ;  anteriorly,  it  has  a  convex 
which  is  called  its  mat* ;  superiarly  theti 
is  an  elongated  process  re!<emb)ing  the  ttt 
of  an  auiuial,  whence  the  term  Muieht 
Irs  wnlls  are  thin^  and  couj posed  of  miiafi^ 
lar  fibres,  which  from  their  parallel  arrmo^ 
metit  resemble  the  teeth  of  a  comb,  std 
hence  are  called  muscuU  pectin  a  ii,  Tbi 
superior^  fM  inferior  vena  cavsB  enter  I 
auricle  from  ^behind,  and  between  tbi 
orifices  there  is  an  elevation,  called 
€ufum  Lotceru  Ou  the  septum  or 
titiou  between  the  auricles,  is  a  depr 
etilled  /o*sa  ovalfit^  where  formerly  existed 
the  foramen  ovale  of  foetal  life;  the  nog 
or  edge  surrounding  it,  is  called  the  afi-iii»' 
hi  ovalis,  from  which  there  extends  dow^^ 
wards  to  the  inferior  semi -circumference  of  the  ascending  cava,  a  err»- 
•entic  doubling  of  the  Jiuing  membrane,  which  is  the  rcmainB  of  tie 
Buiiachian  valve.  The  coronary  veins  open  into  this  cftvtty,  tai 
Aeir  orifice  is  protected  by  the  valve  of  Thtbcuu*.     The  opening  H 
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tbe  Tentncli*,  called  the  o$tium  veno$umj  w  circular  and  Burroundca 
by  a  dense  white  line. 

Tho  nyhi  mntrirl^  is  i  triangular  cavity,  with  thick  walls,  and  of 
greater  capacity  than  any  (jtber  cavity  of  the  heart.  Its  muscular 
structure  is  io  the  form  of  large  fleshy  hundloA,  called  co/umnm  car* 
nest,  from  which  proceed  thin^  white  cords,  called  trhordiv  (cjnh'ncfP, 
which  are  attached  to  the  edge  of  the  trieuKpid  tvi/ve.  The  tricuspid 
valve  is  circuhiry  and  its  upper  edge  is  attached  to  the  tcDdinouc^  tine 
of  the  ostium  venosum ;  its  lower  edge  hae  three  spear-pointed  or  leaf- 
like processes^  whence  its  name;  since  it  opens  downwards,  the  ?on- 
traction  of  the  ventricle  closes  the  ostium  veoosum,  and  preventa  the 
blood  from  rctuniing  into  the  auricle,  and  therefore  it  passes  out  by  the 
pufvifmary  art^'ttf.'^  The  oritiee  of  the  pnhnonart/  arteri^  is  protected 
by  three  valves  opening  outwards,  which  are  called  semilunar  valves, 
formed  by  three  crescentic  fuld&  of  the  lining  membrane;  in  their 
loose  edges  there  is  often  a  mnnW  tuhercle,  culled  corpiu  Arantii : 
the  use  of  the.*4e  valvea  is  to  prevent  the  blood  returning  from  the 
artery  to  the  ventricle^  when  it  dilutes,  Hehiodeach  valve  is  a  pouch 
or  dilatation,  called  the  »hius  of  VahaJva^  into  which  the  htood  flows 
by  its  refiui  tendency,  upon  the  dilatation  of  the  vej^iriclo,  and  thus 
these  valves  are  ckised,  Tbe  pulmonary  artery  is  of  the  same  diame- 
teriia  the  aorta,  hut  its  walls  are  thinner;  after  its  origin  it  curves 
upwarda  and  hack  wards,  and  divides  into  two  hranches^  the  right  of 
which  is  largL^r  than  the  left,^  and  passes  under  the  arch  of  the  aorta. 

The  hft  auricle*  is  more  concealed  in  its  natural  position  than  the 
right.  Into  it  enter  ftjur  pulraoniiry  vciof«,  which  give  it  a  quadran- 
gular shape.  Its  walls  are  musculur,  and  somewhat  thicker  thau  those 
of  the  right  auricle.  In  its  ear-like  appendage  the  muscular  fibres 
are  arran|zed  as  muMcult  pectinatt ;  the  opening,  by  means  of  which  it 
communicates  with  the  left  ventricle,  is  called  ostium  venomttUf  and 
surrounded  by  a  white  tendinous  ring.  Tbe  septujii  between  the  auri^ 
eles  is  not  always  perfect  even  in  adult  life. 

The  le/i  ventrkk,*^ — This  cavity  forms  the  apex  of  the  heart;  it  is 
oonoidal  in  its  shupe.  Itf%  walls  are  thick,,  nnd  it^  culumnm  atrn^m 
oumorous,  strong,  and  projecting ;  the  vhtrdie  tendintai  are  well  de- 
veloped, and  attached  t<3  the  bieuxpid  or  mitral  vaive.  This  vaUe 
oonsists  of  bat  two  leaflets,  one  of  which  is  muchr  larger  than  tbe 
Other;  its  base  is  attached  to  the  ring  surrounding  the  ostium  venof^uiUp 
and  its  edge  opens  down  wards  into  the  left  ventricle  :  hence  the  con- 
tnction  of  the  ventricle  closes  this  opening,  and  the  blood  passes  out 
by  the  aorta,*  at  whose  oritice  there  are  three  sfmiliiTtar  or  ^itjnwid 
valves,  each  having  a  oorpitscte  of  Arantius  in  its  edge,  and  stnuseM 
tut  Valsalva  or  Morgagni  behind  tliem.  The  vessels  supplying  the 
beart  with  blood  are  the  right  and  left  coronary  arteries;"**  the  veins 
which  aocompany  them  empty  by  a  commun  trunk  into  the  right 
auricle.  The  nerves  are  derived  froMi  tbe  cardiac  plexuses  of  tbe 
eympathetic* 
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SECTION  V. 

VJSSSELS. 

STRUCTUBB  OF  ARTERIES. 

Arteries  are  compoeed  of  three  ooaU;  the  extenial,  midJIe? 

jyternal. 

The  external  is  firm  and  fitrong,  formed  of  condensed  cellular  tisra*; 

it  does  not  yield  upon  lln 
Flg«  115.  applieatioo  of  a  ligature. 

Th^  mitUfle  is  formed  of 
elastic,  fibrous  tissue,  and 
WHS  formerlj  called  the  mm- 
cular  coat.  It  is  thick^  aiKJ 
its  fibres  are  arranf^ed  ci^ 
cutarlj;  in  ivbich  dtr^etimi 
they  rcfldilj  yield  to  m  liga- 
ture. It  COD  tains  %  few  ta^ 
Tolnntary  muscular  fibres. 

The  internal  \»  a  tliii, 
seroufl  twvt'ring,  which  dS- 
iniftit<beA  the  friction  of  tbt 
piiasa|Te  of  tbe  blood.  Ilii 
Buiootb  and  triLnsp&reiiti  and 
readiij  torn. 

Arter  ita  COQTe J 
from,  tbe  heart,  and  iMMf 
carry  blood  to  the  lieitt| 
thus,  tbe  pu!monary  arterf 
convey 8  bhe  or  whjit  ii 
usually  calli'd  venous  h\ot4^ 
and  tbe  pulmonary  wiai 
convey  red  or  what  ia  lemei 
arterial  blood. 

The  nuiritiaua  Tesseletf 
the  arteries  are  called 
WBmrum^  and  thoir  nerves  are  derived  from  the  sympthetio. 

AORTA- 
Ft  ariics*  *  (Fig  115)  from  the  left  veotricle  opposite  the  artieuL 
of  tbe  fourth  co8ta]  cartilage  with  tbe  sternum.    At  first  it  aficcDda  to  1 
right,  then  curvtrs  backwards  and  to  ibe  left,  and  descends  oo  the  lift 
aide  of  tbe  vertebral  culumti  to  the  fourth  lumbar  vertebra.      The 
e^Hifintj  Qorta^  is  partially  covered  in  front  and  at  its  origin  by  i 
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nronary  artery,'*  The  upfwr  edge  of  the  arrh^  is  on  a  level  with  the 
secoDcl  dor^l  vertebra,  and  under  it  passes  the  right  pulmooary  artery. 
It  is  frequeotly  enlarged  ioto  a  iinus  in  old  persoos.  The  descending 
sorts*  while  passing  through  the  thorax  is  termed  thoracic,  and  while 
paBSiDg  through  the  abdomen,  a/xlomwal. 

The  coronari^  arteries  ore  the  first  branches  of  the  aorta,  and  are 
distributed  to  the  heart,  through  the  grooves  between  the  auricles  and 
'ventricles*     They  arise  juat  beyond  the  semilunar  valves. 

The  Innmninata.^ — Tliis  artery  arises  from  the  arch  of  the  aorta^  is 
an  inch  and  a  half  in  length,  aBtenda  obliquelv  towards  the  right  dde 
in  front  of  the  trachea,  and  behind  the  transverse  vein.  Opposite  the 
6torDo*clavicu)ararticulatioD,  it  divides  into  the  right  carotid  and  right 
■ubclavian.''    (Fig.  115.) 

The  right  carotid*  arises  frooa  the  ionominata,  and  ascends  tbe  neck 
m&  far  nearly  as  the  hyoid 

bone,  where  it  divides  info  Fig.  116- 

the  external  and  internaj 
carotids. 

Tht  Ir/i  carotid*^  arises 
from  the  arch  of  the 
aorta,  esoends  oblicjuety 
through  the  thorax  until 
it  reaches  the  neck,  and 
then  it  is  di^tnbuted  as 
the  right  Each  primi- 
tive carotid  is  on  the  inner 
«ide  of  the  internal  jugu- 
lar vein,  with  which  and 
the  par  vagnra  nerve^^lt  is 
intruded  in  a  sheath.  (Fig. 
115.) 

KXTKBHAL  CABOTID. 

(I^ig.  116.) 

It  Moends  perpendicn- 
ha\j  from  the  bifurcation 
of  the  carotid!  and  parsing 
through  the  deep  portion 
of  the  parotid  gland  it  di- 
vide? into  the  internal  maX' 
i/ki  ry  **  an  d  temporai.  ** 

Superior  thyrtud*  arises  near  the  root  of  the  externa]  carotid  and 
is  it«  first  branch  \  it  pursues  a  curved  course  downwards  and  is  dis- 
tributed to   the  thyroid  gland^  after  giving  off  a  lar^^tit/eal  branch. 

Lingual*  aacends  obliquely  from  its  origin,  which  is  just  above  tbe 
superior  thyroid.     It  penetrates  the  hyoglossus  muscle  juBt  above  the 
13  • 
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cornu  of  the  byoid  bone,  aod  tbeo  <iourBes  between  the  muscles  ef 
the  tongue,  giving  off  the  dorialis  lingam^  mhlingual  and  rtndm 
branches.     The  ranine  reftcbea  the  tip  of  the  to»gue. 

Facial P — 1  hi<<t  nriee?  above  the  linprnlf  is  tortuoufl,  becomet  In* 
bedded  in  the  ^ubniaiillarj  glands  aod  then  passes  over  the  ]ow«trji«, 
in  front  of  the  insertion  of  the  mafigeter  muscle^  and  giTea  ^W  »9¥tnl 
branches  to  the  face,  • 

Suh-mentalj  sTines  from  the  lait^  and  supplies  the  chin.  » 

Masseteric,  nlso  arises  from  the  fi  lod  is  diBUibuted  to  tlie  a» 
seter  muscle. 

Ivferior  lahml^  is  spent  upon  the  iBt  [UtneDts  and  mnsoles  betvtttn 
the  chin  and  the  lip, 

Superior  and  tf/rrior  coronary,  i  md  the  lips  and  tneintli.  Tbi 
remainder  of  the  facial  artery  is  dis*  ed  by  a  bratich  npoti  Lb«  mi$ 
of  the  nose  and  one  to  the  inner  angii?  the  eye,  miiere  it  aoaat^MMiMi 
with  the  ophthalmic. 

Inferior  phartffujealt^*  arifles  near  the  bifnrtsatioQ  of  the  carotid,  or 
from  the  external  earotid,  end  is  di»tnbnt^?d  to  the  pharynx.  It  af\m 
gives  off  the  ptmUrior  meningeal^  which  outers  tbo  cranium  llnoi^ 
the  posterior  foTQmen  larerum. 

Maafoid.* — ^This  branch  13  irregular  and  nn certain  m  its  origin,  mj 
supplies  the  mnscle^  aud  glands  of  the  neck, 

Orcipifal*  arises  frnin  the  external  carotid  a  little  below  the  faml, 
forming  a  loop  with  the  bypno^lofif^al  nerve;  it  is  distributed  upon  tbt 
muscles  and  integuments  upon  the  back  of  the  bead^  aiia^toincttBl 
with  the  temporal  and  its  fellow. 

Posterior  auj^'ntfar^^^  arises  from  the  external  carotid,  aaoedb 
obliquely  backw&rds,  beneath  the  parotid  gland,  and  passing  betw«§B 
the  external  nieatuH  and  maatoid  process,  is  dtKtributed  upon  the  io* 
teguments.  A  branch  of  it,  filled  st^h-ntaMknd^eiit&m  the  stjlcKma^ 
toid  foramen. 

Transversal  is  /ariei,"  arises  from  the  carotid,  and  cro4isinf^  th* 
masseter  muscle  parallel  with  the  duct  of  Stcno,  is  distributed  npoB 
the  face.  . 

The  anterior^  potterior  and  middh  temporal  "  **  ere  tertninatiiig 
branches  of  tli*3  tempoi^l  artery.  The  anterior  is  distributed  upon  thi 
temple  and  side  of  the  head.  The  ]w?«^frtW  is  distributed  upon  iht 
integuments  on  the  back  of  the  head.  The  middle  perforates  Uie  le»- 
[oral  fuscia  and  supplies  the  temporal  muscle. 

This^  commences  at  the  bifurcation   of  the  external  caroii 
puH'uos  a  very  tortuous  course,  supplying  the  back  portions 
mouth  and  palate.     At  first  it  is  horizontal,  then  ascending,  it 
nates  in  a  horizontal  course.     Its  branches  arc  numerous,  an^L 
follow :  (Fig.  117.) 
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Fig.  117. 


f  Ti^mpaiUfj   Is  distributed  to  the  tymp-aQum  through  the  Glaserian 

fissure^ 

Mf-ningca  mai/ua,*  pasFea  through 
the  fommen  spina le  and  bucomes 
the  middle  artery  of  the  dura  mater. 
Meningeaparva^  arises  from  the 
last  or  near  to  it,  and  is  also  dis- 
tributed to  the  dura  maters  having 
entered  the  craDiuin  through  the 
foraiscD  ovale. 

7wyVriwr  t/en/ij/^'^desocDda  to  the 
posterior  mental  forauien^  and  sup* 
plies  the  teeth  of  the  lower  jaw, 
then  emergiDg  at  the  anterior 
mental  foratneo,  anastomosea  with 
the  faciuL 

Deep  temp<^r(it — These  are  two 
braoches  distributed  tt»  the  temporal 
muEclcs. 

Pterygoid  and  Buccal — These  are  muscular  branches  stipplji^g 
the  muscles  and  the  lining  of  the  ebeek. 

A^uperiijr  dental  or  ahwolary  or  inajeillartfy^^  descends;  and  winding 
round  the  tuberos^ity  of  the  upper  jaw,  gives  off  branches  to  the  inolar 
teethf  antrum^  and  gums, 

In/ra-orhitaly^^  enters  the  orbit  of  the  eye,  and  passes  along  tkd 
iiifra-orbiul  canal;  it  sends  branch ea  to  the  teeth  and  integuments  of 
the  face. 

Stipenor  pahtine^^  passes  through  the  posterior  palatine  foramen, 
and  supplies  the  mouth  and  palate. 
-  Supeinor  pharyttgtalj^^  supplies  the  upprr  part  of  the  pharynx  and 

ft      the  Eusiaebiiin  tube;  from  it  arisen  the  vidian.^* 
W  Sphen^^-paiftihtr,^*  enters  the  nose  through  the  gpheno-palatine  fora- 

^        men,  and  is  distributed  by  branches  to  the  mucous  membrane  of  the 
f        nose. 

ABTVAIBt    or    Tn>    BBAIIf. 

The  arteries  at  the  base  of  the  brain  are  derived  from  the  vertebraia 
and  internal  carotids.     (Fig,  118.)  * 

The  vertebral  arteries'  enter  the  cavity  of  the  cranium  thrDugb  tUe 
foramen  magnum  occipitis,  and  coalescing,  form  a  thick  trunk  called 
the  hatilary  Previous  to  their  union  are  given  off  the  anterujf^  and 
posterior^  spinal  arteries.  The  inferior  ccrebcihtr^&nses  from  the  ver- 
tebral altto.  The  basilar  pursues  its  course  along  the  median  line  of 
the  pons  varolii,  giving  off  several  branches  in  its  course.  The  prin- 
cipal being  the  superior  cerehnllar*  and  the  posterior  cerebral  arteries.' 

The  poMterior  cvmmujticating*  joins  the  carotid"  with  the  posterior 
cerebral. 

1,  which  enters  through  the  carotid  canal,  ar^  given 
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off  the  ophthafmie**  mid' 
tik  cerdiral,"  and  OJil^ 
r tar  terrfrral  a rirriei •  . 
The  i wo  anteriar  c^ffl 
arteries  are  contiect^tl  hf 
transverse  braneli'** 
tbe  a  « ierior  com  vn  i 
raff  tiff  artery,  and  ibttf  i 
formed  the  circle  of  ^^ 
lis.  Tlicse  vessels 
distributed  to  the 
matef\  and  tbe  £ukctajiai 
of  the  bruin,  — - — 


aXTBCLAVTAV    (n<i»  1 

Tbe  srihrlavian*  of  i 

right  side  nrijpei?  from 

iDnoniinata,^  nndtbes 

davian  of   the    left 

arises  from  the  arch  of  ll 

aorta.  The  right  h  E^tiort^ 

and  morr  snperfiiial  t!hM 

the  left.     The  subelaT  "" 

emerges  from  the  Ibo 

by  paasiwjf  over  the 

rib  between  the 

It«i  branebes  are  [lumerouR,  and  Tarrl 

their  mode  of  origin.     Some  anne  hyl 

common  origin,* called  the  thyroid axu 

Verfirhraly*  is    the    first    aod    Urpetl 

brnneh   of   tbe  FukK'lttTian.      It 

tUroiig^b  the  fontmina  of  the  Imna 

proeense*  of  tbe  aix   ph  peri  or  eerrU 

Tertebrac,  and  enters  tbe  cavity  of  1 

^  cranium  tbrongb  the  foromeo  tna^nii 

oceipitis. 

Inferior   th^roid^  ariAefi    frcnn 

tbyroid  axis  or  from  the  5ub<  bivi«n,  \ 

.       ^  ^_  curves  forwards  and  upwards  bebind  i 

^^'^^^^^K^C  I  fi  irreat  vessels  of  the  neck  to  supply  HiT' 

aS^k  1  thyroid  pland,  giving  off  tbe  tuctrntUgg 

9  ah^    ft         or  $itp^rj\tnai  cervual.* 

*4  »t  \  ^  Superior  inierrodal,**  aroe?  from  tW 

I  \l     \m       sttbctavian^  and  descending,  supplies  IIm 

'  ^       It*       two    upper  intercostal  spaeea.      It  fff- 

quently  gi  ves off  the  pro/nnila  rerrvHc.* 

initrrai  fnamtnary/*  la  larger  than  tbe  last,  and  eoterrng  ihm  i 


and  middle  acalcni  muscles. 
Fig.  119. 


ARTERIBS    OF    THE    BRAIN. 


151 


Fig.  117. 


Tympanic^  is  distributed  (o  the  tjmpanum  through  the  Glaserian 
imre. 

Meninffea  mayna^  ptsses  through 
the  foimmeo  spinale  and  becomes 
the  middle  artery  of  the  duni  mater. 

MemingtafHirva^  arises  from  the 
last  or  near  to  it,  and  is  also  dis- 
triboted  to  the  dura  mater,  having 
entered  the  cranium  through  the 
foramen  ovale. 

Inferior  dcMiul,^  descends  to  the 
posterior  mental  foramen,  and  sup- 
ptiea  the  teeth  of  the  lower  jaw, 
then  emerging  at  the  anterior 
mental  foramen^  anastomoses  with 
the  facial. 

Deep  temporal — ^These  are  two 
hranchea  distributed  to  the  temporal 


Pterygoid  and  Buccal — These  are  muscular  branches  supplying 
the  muscles  and  the  lining  of  the  cheek. 

Superior  dental  or  alveolar,  or  maxillar^,^*  descends,  and  winding 
nmud  tlie  tuberosity  of  the  upper  jaw,  gives  off  branches  to  the  molar 
teeth,  antrum,  and  gums. 

Im/rororhitalf^  enters  the  orbit  of  the  eye,  and  passes  along  the 
infrarorbital  canal ;  it  sends  branches  to  the  teeth  and  integuments  of 
the  &ce. 

Superior  palatine,^  passes  through  the  posterior  palatine  foramen, 
and  supplies  the  mouth  and  palate. 

S^ieriur  pharyngealy**  supplies  the  upper  part  of  the  pharynx  and 
the  Eustachian  tube;  from  it  arises  the  vidian.^ 

Spkemo^palatine^^  enters  the  nose  through  the  spheno-palatine  fora- 
men,  and  is  distributed  by  branches  to  the  mucous  membrane  of  the 
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The  arteries  at  the  baso  of  the  brain  are  derived  from  the  vertebrais 
and  internal  carotids.     (Fig.  118.) 

The  vertebral  arteries*  enter  the  cavitv  of  the  cranium  through  tbe 
foramen  magnum  occipitis,  and  coalescing,  form  a  thick  trunk  called 
the  basilar.*  Previous  to  their  union  are  given  off  the  anterior*  and 
poeterioi*  spinal  arteries.  The  inferior  cerebellar* axisea  from  tbe  ver- 
tebral also.  The  basilar  pursues  its  course  along  the  median  line  of 
the  pons  varolii,  giving  off  several  branches  in  its  course.  The  prin- 
dpal  being  the  superior  cerebellar'  and  the  posterior  cerebral  arteries.* 

The  foUerior  communicating  joins  the  carotid*^  with  the  posterior 
cerebral. 

From  the  caroiid|  which  enters  through  the  carotid  canal,  are  given 
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off  the  ophthnlmic**  wM 
i//«*  eerrltai,^  and  ant^ 
r  tor  cert  bra  J  a  HrrieM  " 
The  iwo  anterior  cerebiil 
arteries  are  eonn* 
transverse  bram  i 
the  Qfiterior  com 
catirtf/  iirtery,  and  t 
formed  the  circ?le  of 
lis.  These  \*e&sels 
difltri butted  to  the 
merger,  and  the  substAooi 
of  the  briiin. 


are  j 
pial 


nod  middle  Bcalcoi  muscles. 
Fig,  1)9. 


STTBOLAVIAir    (¥!<}«  119)l  1 

The  mtMavian^  of  tki  i 
right  Me  arises  from  ih< 
innnminatiij'  andtheso^ 
claTiaix  of   the    left   stcill 
arises  frnm  the  arrh  of  tht  j 
aorta.   The  right  is  fihor^l 
and  more  pnperficiaj  tLaij 
the  left.     The  eubclania] 
emerges  from  the  ihontj 
by  pae^sin^  over  the  fin 
rib  hetweeo  the  anterkc ' 
Its  branches  are  nnmcronR,  and  rary  it 
their  mode  of  origin.     Some  arbe  dt  A 
common  ori pin,*  called  the  th^oul  axh 
VrrU'hral^^  is    the   first   aod    lar^vil 
brit^ch   of  the  subclavian.     It   panwa 
through  the  fommina  of  the  tniasir«r»a 
prixTj^i^es  t)f  the  six    poperior  cerrtcd 
vert<;bnr»  and  enUrs  the  cavity  of  iIm 
I  cranium  through  the  furumoD  uia^utu 
occipitis, 

In/rrior   thyroidt''   arise*    from     thf 

thyroid  azia  or  from  the  £ub<  luvian,  mnil 

^-^  .     -«jp  I  ^         curves  forwards  and  upwards  behind  thi 

^^^^^^^f^9  1 1         great  vesselB  of  the  neck  to  supplj  Iba 

j^\£tI  1  thyroid  gland,  priving  off  the  uMcendi^ 

^  I  ^^^    m         **'  ttup^rfieial  rrrviraL* 

^  1  If*    m  ■  *Sitp<Tior  interroHtal^**  n rises  from  iBi 

I  I  ll     \%       Fubclavian,  and  descending,  snpplieatW 

f  '  **       1 1*       two    upper  intercostal  s paces.      It  fVi- 

qucntlypv'^^sofrtbepr^iiwt/tf  c*erriHiL* 

^fnttrrol  mammarjf„^*  i§  larger  than  the  lust,  find  entering  the  otvi^ 
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Fig.  120. 


of  the  thoraZy  descends  within  a  few  lines  of  the  sternnm,  giving  off 
brunches  to  the  diaphragm,  thorax,  and  abdomen. 

JWertior  or  transvene  cervicaly*^  arises  from  the*  subclavian  in  an 
Irreffular  manner,  and  winds  round  the  root  of  the  neck,  in  front  of 
the  hrachial  plexus  and  scalenus  anti- 
ens  mnacle,  until  it  reaches  the  base 
\f  the  scapula,  along  which  it  de- 
scends, and  supplies  the  muscles  upon 
'the  back.  The  subclavian  artery, 
MSMng  under  the  subclavius  muscle, 
IS  afterwards  called  axillary. 

Frofunda  cervtcisy^  arises  from 
the  subclavian  or  the  superior  inter- 
costal. It  ascends  the  back  of  the 
aeck  between  the  com  plexus  and 
semi-spiualis  colli  muscles. 

Stipra-Mcapular^  or  transversalts 
iumrri.^-^S[hiB  usuallj  arises  from 
the  thyroid  axis,  but  sometimes  from 
the  subclavian,  or  from  the  axillary. 
It  passes  over  the  scapula,  and  sup- 
plies the  muscles  upon  its  dorsum, 
tending  a  small  branch  through  the 
curaooid  notch. 

AXILLABT. 

This  artery  may  be  considered  as 
extending  from  the  lower  edge  of 
the  sabcutvius  muscle  to  the  lower 
margin  of  the  tendon  of  the  latissi- 
mns  dorsL 

External  mammaries^ — ^These  are 
usually  four  in  number,  arising  singly 

or  together,  from  the  axillary.  They  are  the  acrormfal  thoracic,^*  dis- 
tributed upon  the  shoulder,  and  sending  a  branch  between  the  pecto- 
ralis  major  and  deltoid  muscles;  the  superior  and  inferior  thoracic^^* 
which  are  distributed  upon  the  pectorctfis  and  the  serratu*  maynn$ 
muBcUi;  and  the  axillary  thoracic,  which  is  distributed  to  the  fat  and 
glands  ci  the  axilla. 

Scapular.*^ — This  is  the  largest  branch  of  the  axillary;  it  passes 
along  the  external  edge  of  the  scapula,  and  gives  off  a  large  branch; 
called  doruLliM  $camSaf  which  anastomoses  with  the  supra-scapular| 
on  the  dorsum  of  tne  scapula. 

Amierior  and  Poticrior  Circumflex,  arise  from  the  axillary,  opposite 
th^  neck  of  the  humerus.  The  anterior  is  small,  and  supplies  the 
fbot  rf  the  joint;  the  posterior  is  large,  and  passes  backwards,  sup- 
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plying  the  joint  afid  deltoid  muscle*     8ometLtDti  it  nsnaea  fron  Ai 

The  hrachfai  srtciy  exteD<!i  frotn  tbe  axilla  id  the  elbowjoi^ 
descend ing  v\Hm  the  itiiier  edge  of  the  comco-bmcbiitTia  ood  lii@c|i 
flexor  muscle?*,  in  company  with  the  toodian  uerre,     (Fig.  1*29.}       f 

Pro/vnda  niojf.tr ^^^  atisee  from  the  hrscbial  at  lU  upper  |»rt,  tftd 
passing  betwt  en  two  heaHu  ^f  tb(  mufidet  with  the  spinU  nrrni 

FiipplieH  the  external  pr  t'^  ,  and  &i  tbe  ex:terufj  eoiidjb 

inos'^ulates  with  the  ra 

Profuiula  minor j^  II  )w  the  laat,  li  dbtriKoUkd  m- 

perficially  about  the  int  I  atiastomoua  witb    llio  iiiii«r 

rerurrrnf.^* 

Xn/ritiovst  uTtdTj^  snies  o  i  imtritiouB  fomiseii  c»f  Ikl 

humerus,  which  it  enten  to  w  one- 

A7iastomoth%"  Bfi^B  from  l1  ju«^t  above  the  ellntw,  nl 

windin^r  aronrul  the  ititernnl  cu«,*^  ,  ._A&tcmiose&  with  ^e  ulnar  #♦ 
cxirrmt.      (Fig.  12L) 

The  brachiali  passing  nnder  that  portinn  of  tbe  brachial  fjidria  which 
is  connected  with  the  tendon  of  the  bifcpSj  divides  into  tli«  rajid 
and  n/miry  ahhoii^b  this  diviMOQ  luaj  take  place  at  any  poiDt  bctwoii 
the  arm-pit  and  tlbuw. 

RADIAL, 

The  radtoV^  m  more  superficial  than  the  ulnar.  It  de^cendit  t3t« 
outer  side  of  the  arm/'  between  the  t4>ndoDS  of  the  tixpititttcir  twfit 
lon^rus  and  flesor  carpii  radialis, 

HafUnl  reriiti'tnt^^  arisen  from  the  radial  and  inoscnloteB  with  tln 
profunda  mnj^T.  It)  irs  descent,  the  radial  gires  ofi'  numeroua  qiq» 
cular  branched,  until  it  reaches  the  wrifst,  it  then  pcu^aes  t>aickli^llili 
under  the  cxtcn&or  tendons  of  the  thumb. 

S^ip^  rJirutffA  viJtr,^*  ia  giren  off  from  the  radial,  and  disinbtilrd 
up<jn  the  palmar  ffurfaf^  of  tho  thumb,  joinin^^  the  superficial  arclL 

Dormilifi  ctirpi,  arieing  from  the  radial,  \%  dbtribuled  upoa  iUe  h»£L 
of  the  wrist  In  nealh  the  extensor  tcndouB. 

Miiijna  fxtUiri»^  one  of  the  terminating  branches  of  the  radial^  ro|^ 
plviii;^  the  thumb. 

}iiiif!<ilis  imficu,^  arises  In  connexion  with  tbe  last,  and  \b  diatll* 
btJted  upon  the  radial  wde  of  the  forefinger 

J^'t/jnarix  profunda  or  dttp  urth^  an<:4ber  terminating  br&tich  of 
the  radial,  which  piLs^^es  between  the  flexor  tendons  and  bonet 
Uict4»carpus,  to  join  tbe  cubitalis  mantis  of  the  aloar. 


It  passes  ^  under  the  bellies  of  several  superficial  nmades  i 
fr^o>  the  intemal  condyle,  and  desceuds  the  inuer  side  of  tin 
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between  the  tendons  of  the  fiezf>r  carpi  Fig.  121. 

nlnaris  aod  0exor  sublimis  njMs^cles; 
then  passes  over  the  annulnr  ligameut  of 
the  wristf  to  foroi  the  superficial  arch. 
(Fig.  121.) 

lUhHi  ranrrtntf^*  arises  froin  the  ul- 
nar n^ar  its  com  men  cement,  and  then 
winrJiDg  under  the  internal  coBdyte^ 
ana^tonioses  with  the  anastomotio. 

Jftferosgroufif^*  arises  from  the  ulnar 
opposite  the  tubercle  of  the  radius,  and 
divides  into  an  anterior  and  posterior 
branch ;  the  anterior  interaasef»us  de* 
scending  to  the  wrist  in  froot  of  the  in- 
teroweoos  ligament ;  the  posterior  per- 
forates the  ligament,  aod  ia  distributed 
to  the  eKensor  muscles  of  the  arm. 

DorgaiismanitSi  arises  from  the  ulnar, 
and  is  distributed  upon  the  buck  of  the 
hand. 

Sttperfieial  arch^^^  is  a  eontinuaticm 
of  tbe  ulnar  artery^  imuiedialelj  beneath 
the  palmar  lascia* 

IMitalu  manus  profunda^  a  branch 
of  the  ulnar*  arising  near  the  superficial 
areh  ;  it  joins  the  deep  arch. 

Digital  arterirft.  These  are  three 
in  number,  and  arise  from  the  superficial 
arch>  At  the  metacarpo-pharvngeaj 
articulation j  they  divide  into  the  digito- 
tadial  and  diip'to-ulnar^  for  each  side  of 
the  finger.  The  ulnar  side  of  the  little 
finger  la  supplied  by  a  dii^tinet  branch  from  the  eupetfieial  arch« 

THORACIC    AOETA. 

The  Tboracio  Aorta  descends  upon  the  left  side  of  the  vertebral 
colunjn  through  the  posterior  niediastinum. 

Bronchialf^  vary  in  size  and  origin.     Soq^tinies  arisiog  by  a  com* 
moil  trunk  of  the  arch  of  the  Aorta,     Thej  enter  tbe  root  of  tat;b  \ 
Jung,  nud  supply  its  parenchymatous  structure,  glands,  &e.  (Fig.  115.) 

(K*f'phaijral* SLTH  from  four  to  «ix  in  number,  ari:*ingfrr>rn  tbc  ante* 
rior  convexity  of  the  aorta,  to  be  distributed  to  the  oe^opbagos. 

luiercoMtol^^ — These  are  ten  in  number  on  each  side,  arising  from 
the  pdBterior  convexity  of  the  aorta, 

Thej  supply  the  ten  ioforior  intercostal  spaces,  the  right  being 
■ouiewhat  longer  than  ibe  leA,     They  are  received  in  the  tntci costal 
ove  upon  the  Tioder  edge  of  each  rib^  for  two-thirds  of  its  lengtU. 
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ABDOMINAL   AORTA. 

Th«  Abdominal  Aorta  commences  at  the  liiattts  nortieiis  of  Ai 
diiipbragro  and  teruiiDates  at  the  junctioD  of  the  foarth  and  W 
lumbar  vertebra,  in  Uie  iliacs  and  middle  sacral 


Fig.  122. 


Pht 


' — Them 


two  in  number,  one  fi 
eacb  dde  of  tbe  d» 
pbraptn,  to  wbiofa  tbey  wt 
distribnted  ;  sometiowi 
ihey  arise  by  %  conmiQi 
tiTink  from  the  coeliac 

C&fiac  axis  *^— A  sbor^ 
thiek  trunk,  about  half  a 
inch  in  IcDgtb,  giyeti  el 
opposite  the  junction  oftlii 
lzi8t  doren]  and  6rst  Imnbir 
vt^rtebrae;  it  divides  int* 
the  pastric,  hepatic^  u^ 
Bplenic. 

Gotttrir^*  h  the  gmiDat 
branch  of  the  coeliac,  and 
supplies  the  lejtser  ewi 
tore  of  the  stomach « 

JTrftatic*     enters 
transverse    fissure     of 
liver,  and  divides  into 
oT  three    brancheB, 
entering  the  subatanco 
the  liver.     It  givea  off 
rya/iV,  which   auppliea 
gall-bladder  and  the 
ffustro-fpiploiCf  which 
plies  the  right  side  of 
^eatcr   curvature    of 
stomach. 

Spkmc^ — Thia    fa 
largest  branch  of  the  qpHac.     It  is  very  tortuous,  and  passes 
reracly  t«  the  spleen  over  the  upper  edge  of  the  pancreas;   from  tl 

S'ven  off  the  Vii»a  htrvia  and  hft  f/a»(ro-epiphu'  or^rriV*,  auppl 
e  left  extrcniitj  and  left  side  of  the  greater  curvature  of  the  stoni 
Super wr  nietKmtrric*  arises  iin mediately  below  the  coeliac  aikd  i 
nearly  an  large.  It  parses  beneath  the  puncresft  and  over  the  duod^ 
num,  and  descending  towanls  the  right  eide  it  forms  a  cnrvafur«,  tif 
conveaitj  of  which  is  to  the  left.  (Fig.  123.)  From  it  are  ^nven  »i» 
tA'en  or  twenty  !»rge  branches,  which  form  an  arch  ;*•  from  this  atift 
are  given  ofl  secondary  branches  to  form  a  second  arch^  and  froa 
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a  tbird  is  formed.  From  this  last  arcE  the  branelies  arc  dt: rived 
whicb  supply  the  small  iriteatiQea.  From  the  fiupurior  meseiiteric  are 
also  given  off  threo  branches  to  the  right  etde  of  the  largo  iDtestiue : 
ileo-colica  **  supplying  the  csecum  aad  a  portion  of  the  ileum  j  cofica 
ffi^aotra  supplying  the  ascending  coloUj  ttud  coiica  me<^ia"  aupplying 
the  arch  of  the  colon. 

Fig.  128. 


Vatfstular^^  \t\^  from  ihe  aorta  or  renalj  and  supply  the  supm-rcnal 
capsules.  (Fi^.  122.) 

Renal  or  EmulgcnL^^ — These  are  of  large  diameter,  though  not  very 
long.  Tbey  pass  transversely  to  the  kidDey,  and  divide  into  seve- 
ral branches  before  entering  it.  The  right  is  longer  and  more  oblique 
in  ita  courae  than  the  leR,  and  is  partly  concealed  by  the  aacendiug 
Tena  cava.  (Fig.  122.) 

Spermatic.^ — These  are  about  the  size  of  a  large  knit  tin  g-needlfi, 
uriaiog  from  the  aorta  and  sometimea  from  the  renal.  They  are  tor- 
tuous in  their  oour^e  and  pass  through  the  abdominal  rings;  aftet 
-which  they  divide  into  several  branches  before  reaching  ihe  testicles. 

In  the  female,  they  are  distributed  to  the  ovaries. 

Inferior  mesenteric ^^^  arisca  fmm  the  aorta  an  inch  above  its  bifur- 
cation. (Fig  124.)     It  ia  about  the  size  of  a  goosc-quill^  and  gives 
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off  the  wperior  Ir/t  coiu,*^  mtddh  hft  cofu;,**  and  inferior  lejk  efOt 
arteries,  which  supply  the  descending  eoloaf  nod  also  the  mnerior 
htmorrkviihtfj*  which  is  distributed  to  the  upper  part  of  the  rcotiui.. 

linmhar^  (Fig.  122.)  Arise  od  each  side  of  the  aorta,  and  mi^  fbtt 
or  five  in  numher;  they  correspond  with  the  iutercostais  of  the  \ 
and  supply  the  muscles  of  the  loins  and  abdomen^ 

MkhtU  vacTftL*^ — la  the  tertni nation  of  the  aorta  arimns  •!  fii 
Iptfurratiufi  into  the  iliacs.  It  descends  along  the  median  line  of  Ibt 
iBcruRi. 

COMMON  ILIAC. 

The  aorta'  dtvidi»s  into  the  iliact  at  the  lower  part  of  the 
Inrubar  ¥«rtebra.     The  Uiac*  descends  obliquely  outwards  Ui  the  i 
ilijio  articuUtiont  being  crossed  by  the  uretefi  and  dividea  solo 
tJUcrnaV  Mid  interttat  iliac*     (P^ig    125.) 


INTEKSAL    ILIAC. 
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Tbis  is  &  sliort  trunk,*  desccniling  in  front  of  the  sacro-iliac  juoo- 
tion  into  the  cavity  of  the  pelvic,  aiid  giving  off  Dumerous  branches 
with  great  irregukrity  and  variety  from  its  two  priDcipul  truukBi  the 
^duieai*  and  uchiaticJ  (Fig.  125.) 


Tig.  12l>. 
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Ilio-Iumhar.^ — Arises  from  Uie  internal  iliac  or  one  of  its  principal 
trunks,  ascends  outw»rdly  toward  the  crest  of  the  iliuoj,  and  is  sjwiii 
upon  the  loins,  anastomosing  with  the  circumflex  ilii. 

Obhtrabtr,^ — May  ari^e  at  various  parts  of  the  internal  iliac,  and 
parsing  forwards  below  the  brim  of  the  pelvis^  escapes  from  it  at  the 
upper  part  of  the  thyroid  foramen ;  it  is  distributed  by  two  bracchea 
upon  the  obturator  and  adductor  muscles.  Sometimes  it  arises  from 
the  epigastric. 

Latend  $acrai,^ — This  artery  sends  four  branches  through  the  an- 
terior sacral  foramina^  auDStoinosing  with  the  middle  sacraL^ 

GluteaL^ — Is  a  continuation  of  the  posterior  trunk.  It  passes  out 
of  the  pelvis  at  the  upper  part  of  the  Bacro*sciatic  noteh  above  the 
pyrifonuis  muscle,  and  is  distributed  by  two  or  three  branches,  to  the 
glutei  muscles. 

Vtiical.^ — Arises  from  the  remains  of  the  nmbtUraf*  or  from  the 
internal  iliaCf  and  is  spent  upon  the  bbdder.  There  is  sometimes  an 
inferior  vesical.^ 

MiddU  luvwrrhoidaV^ — Is  of  variable  size  and  origin.  It  is  dis* 
tributed  to  the  rectum^  vesieulie  seminales,  and  prostate  gland. 

hehioHc^*  —  Is  the  anterior  of  the  two  principal  truuics  uf  the  in- 
ternal il»ac.     It  passes  out   of  the  pelvis  through  the  Hoiatic  notch, 
between  the  pyriforinis  muFcle  and  great  sacro^seiatic  ligament     It 
BvppHes  the  muscles  on  the  floor  of  the  pelvis  and  back  of  the  thigh. 
JnUrnai  pudic*^^ — ^  Arises  from  the  last,  previous  to  its  emergence 
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from  the  pelvis.  It  also  escapes  from  the  pelvis,  adcI  retorns  between 
the  sciatic  ligaments ;  asceDding  upon  the  ramus  of  the  isohiom  aidd 
pubes;  it  supplies  the  penis  and  perineum.  (Fig.  126.) 


Lower  hemorrhmdaV^  —  Arises  from  the  interna]  pudic,*  and  la 
distributed  upon  the  anus  and  rectum.  There  are  sometimes  two 
arteries. 

Transverse  perineal."  ^* — Arises  near  the  cms  of  the  penis,  and 
t'tins  across  the  transverse  perineal  muscles.  It  is  cut  in  the  lateral 
operation  for  stone. 

Urethro-hulbar,^ — Is  given  off  from  the  pudio  near  its  perforation 
of  the  triangular  ligament,  and  enters  the  corpus  spongiosum,  which 
it  supplies. 

Dorsaiis  Penis. — Ascends  until  it  gets  under  the  arch  of  the  pubea, 
and  then  runs  along  the  back  of  the  penis. 

Cavernous  J* — Another  terminal  branch  which  enters  the  oorpoa 
oavcmosum. 

■  XTKBNAL    ILIAC. 

This  artery*  extends  (Fig.  125)  from  the  sacro-iliao  jonetion  along 
the  inner  border  of  the  psoas  magnus  muscle  to  the  crural  arch ;  ifhen 
it  passes  under  Poupart's  ligament  it  becomes  the  /emoralJ' 

Epigastric* — Arises  from  the  external  iliac  just  behind  Ponpart'a 
ligament,  and  ascends  obliquely  upwards  and  inwards,  in  the  trans- 
versalis  fascia,  and  between  the  two  abdominal  rings,  whereby  it  ia 
endangered  in  the  operation  for  hernia.  A  branch  of  it  supplies  the 
oremaster  muscle. 

(Jircumftex  ilii.^ — Arises  from  ihe  external  iliao  opposite  the  epigas* 
trie,  and  ascends  obliquely  nntil  it  reaches  the  orest  of  the  ilinm, 
where  it  divides  and  supplies  the  mosoles  of  the  loins  and  abdomen. 


FEMORAL. 
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Tbe  hst  two  aiieries  anastomoee  freely  with  the  iDteroal  mamaiarj 

ind  lunbar  arteries. 

Fig.  127. 

rSMOBAL. 

This  artery  commeDces  at  Poapart's  liga- 
mcnt,  being  a  oontinnatioo  of  tbe  external 
iliac.  It  passes  spirally  down  the  loner  side 
of  the  tbigh,  and  perforating  the  tendon  of 
the  addoetor  magnos  moscle,  becomes  the 
popliUah  Its  upper  third  is  saperficial,  and 
upon  the  oater  side  of  tbe  femoral  vein.  Its 
lower  two-thirds  are  ooTered  by  the  sartorios 
muscle. 

Superficiaf  artery  of  the  abdomen*  arises 
from  the  femoral,  jnst  below  Ponpart's  liga- 
ment, and  ascends  obliquely  upon  the  integu- 
ments on  the  lower  portion  of  the  abdomen. 
It  may  be  cut  in  the  operation  for  iuguinal 
hernia. 

Extemnl  pudic*.^^  —  Tbese  are  several 
branches,  arising  from  tbe  upper  part  of  the 
femoral,  and  distributed  to  the  integuments 
and  glands  of  the  groin. 

i^fmmdaj^  is  almost  as  large  as  the 
^nnoral,  from  which  it  arises  at  about  two 
ioehea  below  Poupart's  ligament.  It  passes 
downwards  and  backwards  between  tbe  ad- 
ductor breris  and  vastus  intern  us  muscles. 

■External  circnmflej^  is  a  branch  of  the 
pfMluiida,  and  passes  outwards  between  the 
rectos  and  crursous,  to  supply  the  upper  part 
of  the  muscles  of  the  thigh. 

Jniemai  cireumflexj*  is  larger  than  the  ex- 
ternal, and  supplies  the  muscles  upon  tbe  inner  side  of  the  thigh,  and 
gives  off  a  perforating  artery.  Tbe  perforating  arteries  are  branches 
of  tbe  intemd  circumflex  and  profunda,  which  perforate  the  adductor 
magnua,  and  supply  the  muscles  upon  the  back  of  the  thigh. 

AnattatmoHc/^^  arises  from  the  femoral  above  its  perforation  of  the 
addoetor  BOttgnoB  ten  Ion,  and  anastomoses  with  the  articular  arteries 
«r  the  koee. 

POPLITBAL. 

This  artery  is  a  continuation  of  the  femoral,  and  extends  from  the 
perfbratMii  in  the  adductor  tendon,  to  its  division  into  the  anteriivand 
poolefior  tibial  below  the  knee.     (Fig.  129.) 

Smperior  oHienlar^ — ^These  are  two  in  number,  one  internal  and 
eae  estaraal^  gi^on  off  above  the  condyles,  anastomosing  with  nch 
mi  the  aoaatomotio  artery. 
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ANTfiEIOK    TIBIAL  —  PLANTAR. 
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As  the  posterior  tibial  approaches  the  anklci  it  pusses  hetween  tbo 
Interoitl  m^illeolus  aod  the  teudo  Acbillls  into  tba  siDuositj  of  the  os 
c^ilcia. 

ANTEBIOU    TIBIAL, 

This  arterj*"  (^*g'  1^^)  perforates  the  iDtemeseous  membnine,  at  its 
iipp*»r  purt,  and  descends  in  front  of  it  to  the  aokb.  Its  upper  third* 
ij*  iiituated  between  the  tibialis*  anticus  add  eitensor  Wgus  digitorum 
timjicli/s ;  below^  it  runs  between  tl^ie  tibialis  anticus  atjd  exteu»or  pro- 
priua  polllcis.  In  its  course  it  gives  oft"  numerous  muscular  branches 
and  viheu  \i  reaches  the  ankle  becomes  moTC  supcricial,  being  covered 
hy  the  tendons  upon  the  instep. 

RtcurrerU  ithiaP^  (Fig*  128 J,  ascends  beneath  the  tibialis  auticua, 
and  anugtoinoses  wltb  the  articular  arteries  of  the  knee-joint. 

liiftnial  nmlholar^^  —  Arises  from  the  anterior  tibial  above  tho 
ankle-joint,  and  i^distributcd  upon  its  inner  side. 

External  vuiUtfjliirJ'^  —  Arises  below  the  last,  and  is  distributed 
upon  the  out*side  of  the  ankle. 

Tarsal,' — Arises  from  the  anterior  tibial^  and  arches  transversely 
acro^  the  tarsus,  beneath  the  extensor  brcvis  digitoruni  niu^le. 

Metalarml^^ — Arches  acros'!  tbe  bases  of  the  metatarsal  bones,  and 
givcj)  off  three  interosseal  braucbes,  which  supply  the  toes. 

Dorsah'x  huitttcU^^  —  Is  the  terniinatiog 
branch  of  the  anterior  tibial,  and  supplies  the  Fig.  13(1 

outer  side  of  the  great  toe  and  the  inside  of  the 
Becond  toe. 

PtdtiV* — This  branch  forms  the  communica- 
tion between  the  antt'rior  tibial  and  external 
pluritiir  artcrirs.  It  deficeuds  to  the  sole  of  the 
foot  J  through  the  firjit  interosseous  miMcle. 
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PLANTAK. 

These  arteries  (Fig*  180)  are  two  in  number^ 
and  are  branches  of  the  posterior  tibial^*  which 
reaches  the  sole  of  the  foot  throngh  the  sinuos- 
ity of  tbe  oe  calcia. 

External  pl^intar.'*  —  This  is  the  larger  of 
.he  two.  and  passing  oblkjuely  outwards  upon 
the  sole  of  the  foot»  jt  forms  a  deep  arch*  above 
the  muscles  of  the  foot.  From  it  are  given  off 
dij^ital  arteries  for  the  supply  of  the  interoa- 
seous  spaces,  which  bifurcate  into  the  exter- 
nal and  internal  branches,  and  supply  the  toes. 
The  external  plantar  terminates  in  the  pedal 
artery. 

^iirma/p^anfar.*— This  ifl  a  small  artery,  which  passes  along  tho 
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iDDer  border  of  the  foot,  and  terminates  in  the  digital  artery  of  tba 
great  toe. 

VEINS. 

The  veins  return  the  blood  to  the  heart  They  are  much  more 
Dumerous  than  the  arteries,  and  differ  from  them  in  having  Talves 
opening  towards  the  heart. 

These  valves  are  formed  of  two  or  three  crcscentie  folds  of  the 
lining  membrane,  and  give  the  veins  a  knotty  appearance  when  in* 
jected.     They  are  more  numerous  in  the  supeiicial  vessels. 

The  veins  have  three  coats,  but  they  are  much  thinner  than  thosa 
of  the  arteries ;  this  deficiency,  particularly  in  the  middle  elastic  ooat| 
gives  them  a  flaccid  appearance  when  empty,  whereby  they  ean  be 
readily  distinguished  from  arteries,  which  retain  their  cylindrical 
character. 

The  superficial  veins  are  more  tortuous  and  irregnlar  than  the  deep. 

The    deep  accompany   all 


Fig.  181. 


the  arteries,  with  the  ex- 
ception of  those  of  the 
largest  class.  There  are 
two  veins  for  each  artery, 
and  they  are  called  venm 
comHeSy  or  mlellitet. 

Sinuses  are  channeli 
conveying  venous  blood, 
and  lined  by  the  internal 
coat  of  the  veins. 

The  distribution  and  an- 
astomoses of  the  veins  are 
much  more  irregular  than 
those  of  the  arteries. 

VaiNB  OF  TBI  BEAD 
AMD  HICK. 

The  venous  blood  from 
the  face  is  for  the  most 
part  collected  by  veins  ac- 
companying the  arteries, 
and  which  have  the  i 


name. 

The    principal    trunks, 
via.,  the  ttmitoralj  inter' 
nal  maxillarif*  and  oncu 
I  pital*  join   to  form  a  so* 
I  perficial  vein  of  the  neck, 
called  rrtrmal  jugular. 
Erttmal  jugular} — Receives  the  blood  from  the  temporal,  oeoi- 
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pilal,*  nod  internal  majdlkrj.  It  commences  at  the  lower  edge  of  the 
parotid  g!iitid,  atid  descends  the  neck  siiperficiallj,  being  merely  coyered 
by  the  skin^  pktysma  myoidea  muBclCf  and  stiperfietal  fascia.  Its 
coarse  is  towards  the  middle  of  the  clavicle.  It  crosses  oWiqiiely  the 
Ktemo-cleido- mastoid  muscle,  aod  empties  into  the  subclavian  vein, 
outside  of  the  origin  of  this  muscle.  It  ia  fre<|uent1y  selected  foi 
bleeding  in  children. 

Internal  Jugular." — This  vein  is  the  largest  of  the  neck.  Tt  re- 
ceives the  blood  from  the  lateral  siBUs  of  the  dura  mater^  and  also 
from  some  superficiiil  veins. 

The  facial  vein  ''  empties  into  the  ioternal  jugular,  and  also  forms  a 
communication  *  between  it  and  the  external  jugular.  The  internal 
jugular  descends  the  neck  in  a  sheath  with  the  carotid  artery,  being 
ou  the  outer  side.  The  par  vagum  nicrvc  is  in  the  same  shuaih  and 
between  the  vessels,  Thig  vein  empties  into  the  subclavian  on  the 
iouer  side  of  the  origin  of  the  steruo-cleido-mast^iid  muscle.  This 
junction  forms  the  vena  innominata. 


SINUSES   OF  THE   DURA  MATER, 

These  are  channels  between  the  laminae  of  the  dura  mater,  which 
remove  the  blood  from  the  brain.  (Fig,  133.) 

Superior  longitudinal  tintu} — ^Thia  is  a  trrangular  oh  an  n  el,  com- 
mencing  at  the  foramen  csccom  by  a  small  vein  from  the  nose,  ind 
gradually  increasing  in  size  by  the  junction  In  an  oblique  manner, 
of  the  veins  of  the  pia  umter/  It  forms  an  arch  in  the  median  line 
of  the  vault  of  the  cranium,  wMcb  terminates  at  the  internal  occi- 
pital cross  in  an  enlarge- 
ment called  TorctUar  Ms*  Fig.  182. 
rophtli,'' 

Inferior  long  itmlin  a  I 
Mtnus.* — ^Thia  is  situated 
in  the  inferior  margin  of 
the  falx  cerebri;  it  emp- 
ties into  the  straight  sinus 
at  the  inferior  edge  of  the  i 
teotorium. 

Straight  or  Favrth  si-  ' 
nu»^  —  It  reaches  from 
the  junction  of  the  infe- 
rior longitudinal  sinus  to 
the  lorcular  Herophili,  in 
the  median  line  of  the 
tentorinm,  where  it  is 
joined  by  the  llilx  cere- 
bri. 

Vetim  Gaknu* — These  veins  are  in  the  Telum  interposlttim }  ihej 
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Fig.  138. 


frequently  uBite  into  ft  trtinic  ealled  vena  €uy^09,  before  cntefiAg! 

i*raigbt  sious. 

Laterai  iinuieMJ^ — Theae  comiDence  at  the  torcnlar  Heropbilit  fltl 

oval'Sfiapcd  chantiels,  and  puTt^  t ' 
cuiTcd  course  over  the  occipifai,  |i-| 
rietal,  and  temporal  bones,  until 
reacb  the  posterior  foramen 
or  J agnlar  foramen,  where  theyc 
and  form  the  commencomont  of  I 
internal  jugul?ir%'ein.'  In  their  c 
they  receive  blood  from  8cv« 
Binuses,  (Fig.  133.) 

Cavernous  tmi/*^*,*  are  Tenoosc 
on  citber  side  of  the  itcFfa  turcteafi 
taining  a  spongy  structure ;  ioto  1 
empty    the    opbtbalroic    Teins/ 
tbrongb  them  pa^s  the  tntemal  i 
artery  and  the  gixtb  nerre. 

Circtiiar  stnus.^ — It  surroQiidf  j 
pitnit4LT7  gland   in  the    sfNa  twr 
i  and  communieates  upon  each  sidevii] 
the  eavernous  pinus. 

Svpt'Ti'or  pttTo^al  9in%u^^ — -1 
a  small  rIuus^  running  along  tbei 
of  the   petrous   portion    of   the 
poral  bone,  and  reaches  fVom  the| 
remous  to  the  latcnl   mnns. 

Infrriftr  petrosal  »iwt«.*  — Extends  from  the  cavernous   sinii 
each  Fide,  along  the  inferior  margin  of  the  petrous  portion  of  the  1 
poral  bone,  and  apena  into  the  lateral  einua  oejir  ita  exit  frocBii] 
cranium. 

Anterw  octipiful  siuuti*  —  It  passes  transversely  ncro?^  the  1 
prooeas  of  the  occipital  bone,  connecting  the  two   inferior 
9iuusea. 

rhtiennr  orrtpt'tal  sintis* — This  is  in  the  inferior  edg«s  of  the  Wi  I 
eerebelli,  descending  from  the  torcnlar  IlerophiH;  when   tt  rcad» 
the  foramen  magnum,  it  bifurcates  nnd  empties  into  the   lateral  &vm 
upon   each   aide.     This   communication    is    not   repreaeuteil    jn  t^  I 
diagram. 

The  venone  blood  from  tbe  channels  in  the  diploic  stmcttire  empSm  I 
into  the  ainu^es  at  the  base  of  tbe  cranium. 

J^mmarui  of  Stnitoritn,  are  small  veins  passing  through  nil 
fnramiQa  of  tbe  bones  of  tbe  cranium  and  forming  a  communicatt*  I 
between  the  vcbbcIs  of  the  scalp  and  tbe  sinuses  of  tbe  brain. 

Taiss  or  TBK  vppim  kxtekxitt. 
The  SDperficial  veina  of  the  upper  extremity  are  rcadilj 
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Fig.  184. 


dn;  tbe  d^  ve%n$  have  the  nmial  amiogeiDeot  of  iha 

I.     The  Muperficial  veins  are  the  following : 

^— Thia    oi^nates    upon    the 

bnmoh  called  eephaltca  poUtcts, 

D  the  hack  of  the  haod,  ascend- 

» ladial  side'  of  the  forearm,  it  la 

B  elhow  by  the  median  cephalic. 

8  eowrse  aloDg  the  outer  side  of 

and  cDteriDg  a  fissure  between 

If  major  and  deltoid  muscle,  it 

»  the  subclavian  vein  under  the 

sometimes  communicates  with 
jugular. 

oommenoes  with  the  vena  salvo-' 
little  finger,  and  receiving  large 
ipon  the  ulnar  side  of  the  fore- 
iued  at  the  elbow  by  the  median 
then  ascends  the  arm  along  the 
if  the  biceps  muscle,  and  about 
joins  the  venae  comites  to  form 
vein. 

~This  collects  the  blood  iVom 
hee  of  the  fore-arm,  and  near 
eommunicates'  with  the  deep 
Cerwaids  divides  into  the  median 

wudian  cephalic.^    The  latter 
HT  of  the  two,  and  under  it  pass 
the  external  cutaneous  nerve.**    A  branch  of  the  internal 
irve"  ^  passes  over  the  median  basilic,  and  may  be  cut  in 

— It  is  formed  by  the  junction  of  the  basilic  with  the 
i  of  the  brachial  artery.  It  lies  in  front  of  the  artery, 
ibdavius  muscle  terminates  in  the  subclavian  vein. 
m,  —  Thb  is  a  continuation  of  the  axillary.  It  passes 
iviele  and  over  the  first  rib  to  join  the  internal  jugular 
i  vena  innominata.  It  lies  in  front  of  the  artery,  and  is 
im  it  while  passing  over  the  first  rib  by  the  scalenus  anti- 


vpamioa  oa  nxscxiiDiHa  vbna  cava. 

which  form  the  descending  cava'  are  the  right  and  Jeft 

inatse. 

ominaia*  is  about  an  inch  and  a  quarter  in  length,  and 

f  the  junction  of  the  internal  jugular*  and  subclavian  ^ 

this  junction  it  receives  the  right  thoracic   duct     It 

irieially  and  obliquely  in  front  of  the  arteria  innominata 
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Ltfl  Innominata.* ' 
Fig.  185. 


This  is  mach  longer  ihtn  the  righti  and  ii. 
formed  in  the  same  maDoer.  It  re- 
ceives at  its  commeDcement  the  left 
thoracic  duct  It  passes  horiaontally 
across  the  chest  in  front  of  the  lar£e 
vessels  arising  from  the  arch  of  &» 
aorta,  and  behind  the  first  bone  of  the 
atemnm.  It  is  frequently  called  the 
transverm  vein.  With  its  fellow,  it 
forms  the  descending  vena  cava. 

The  descending  vena  cava  is  abont 
three  inches  in  length,  and  descends 
perpend icolarly  to  enter  the  upper  part 
of  the  right  auricle. 

IKFSRIOR  OB  A8CKNDIK0  TSVA 
CAVA. 

This  is  formed  by  the  junction  of 
the  iliac  veins'*  between  the  fourth  and 
fifth  lumbar  vertebrse.  It  ascendaP 
upon  the  vertebral  column  to  the  right 
of  the  aorta,  and  in  its  course  receives 
the  lumbar,  right  spermatic,  renal,  and 
hepatic  veins;  it  passes  through  the 
fissure  of  the  liver  between  the  right 
lobe  and  the  lobulus  Spigelii,  and  then 
enters  the  foramen  quadratum  of  the 
diaphragm,  to  terminate  at  the  right 
auricle  of  the  heart. 

Spermatic  veins.  —  These  originate 
in  the  vasa  pampiniformia  of  the  cord 
and  testicle.  The  right "  empties  into 
the  ascending  cava,  and  the  le/l  ^  into 
the  left  renal. 
Renal  or  Emulgent,^^— These  are  large,  and  return  the  blood  from 

the  kidney  to  the  ascending  cava.     The  right  ^  is  much  shorter  thaa 

the  left.     The  left  passes  in  front  of  the  aorta. 

Hepatic,^ — These  convey  the  venous  blood  from  the  liver  by  three 

large  oranches,  which  open  at  its  posterior  notch,  into  the  ascending 

cava,  as  it  passes  through  the  fissure  in  the  liver. 


VSHA    AST008. 


This  vein  "  commences  in  the  lumbar  regions,  and  being  joined  by 
the  intercostal  veins  of  the  right  side,  it  winds  around  the  root  of  the 
right  lung,  and  empUes  into  the  descending  cava.  It  also  reoeivea  the 
right  bronchial  and  the  right  superior  intercostal  veins. 


TSIK8    OF    THK    LOWER    EXTREHITT. 
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hemiazygos.** — ^Thig  ig  formed  by  the  lower  intercostal  and 
hoimbar  yeing,  and  paaaeg  in  front  *^  of  the  vertebral  column  to 
Tena  asygoa. 


nq>erior  in- 
" — Thia  re- 


Fig.  180. 


- — iniB  re-  /'-y 
e  blood  from  ^  \ 
iperior  inter-  ^^\ 
and  the  left     ^v\ 


I     vein 
oommunica- 
reen  the  left 
in  and  azygoa 

abore  yeina 
oomronnica- 
ireen  the  ve- 
ood  of  the 
id  lower  ex- 
ly  independent 
Dgling  in  the 
^ig.  135.) 

▲L    TSIH. 

BinVFig.186) 

lie  blood  from 

bpoietic  yia- 

I  entering  the 

le  fiaanre   of 

,  dmdeg  into 

t  and  left  ginnaea.     In  its  course  it  receiveg  the  inferior '  and 

*  meaenterio  veins,  gplenic,*  and   gastric;*  and  then  ig  in- 

rhh  the  hepatic  artery,*^  and  the  ductug  communis  choledo- 

1  the  capaule  of  Gliagon.     The  veins  forming  the  portal  vein 

valves. 

tijplexui. — ^This  plexus  surrounds  the  neck  of  the  bladder, 

TestcleS;  prostate  gland;  its  blood  passes  into  the  interna* 

a. 

le  plexus. — Surrounds  the  uterus  and  vagina,  and  empties  aa 

ad  does. 

orrhoidal  veins. — Surround  the  rectum,  and  empty  into  tn 

meeenteric  and  internal  iliac  veins. 


VaiHS    or    THS    LOWSB    aXTBSMITT. 

operMal  veins  of  the  lower  extremity  are  two  in  number. 
Mil  aopiibeiia. — Commencing  upon  the  inside  of  the  foot  and 
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ankle  H  ascenJs  upon  the  inside  of  the  leg,  and  pas^^ng  behii 

internal  condjlc,  it  traTerf^ea  the  Btiperficial  fascia  of  tbe  tbi^li  tiMi 

entera  the  femoral  vein  at  the  saphenous  opening  of  the  fascia  lata. 

JCxUrnal  taphena. — Commencing  upon  the  outer  and  posterior  parti 

of  the  rciot^  It  ascends  upon  the  back  of  tka 

leg  and  enters  the  popliteal   Teia    aboii 

the  knee. 

PhpUtml^  is  formed  by  tbe  junction  ( 
the  deep  veins  aeeompatiying  the  inter 
and  posterior  ttbial  arteries.  It  ia  sap 
ficial  to  the  popliteal  artery. 

Femoral  vein. — The  femoral  TeiD 
tnencea  al  the  opening  in  the  add« 
magDus  tendon^  and  ascends  the  thigh  i 
company  wilh  tbe  femoral  arterj*  II 
pas&es  under  Pod  partes  ligament,  to  b* 
come  the  external  iliac  vein.  It  lies  op« 
the  inside  of  the  femoral  art'erji  ■•  i* 
passes  over  the  pubes^  and  forma  tk 
outer  boundary  of  the  crural  ring. 

LYMPHATICS. 

Lymphatica  are  smalli  pellucid 
fouud  in  almost  all  portions  of  the  hod? 
They  are  exceedingly  nutncrouB,  anc 
are  found  most  constantly  iu  cotnpanv  «iil 
veins. 

They  enter  the  lymphatic  glaoda  whiel 
are  most  numerous  in    the   neok, 
axilla,   loin»,   and   mesentery,    aud 
emerge  from  them. 

The  lymphatics  of  the  iDtestiDe^  eoa 
mence  in  tbe  villi  of  the  inteatine ;  lim 
are  often  called  lacUaU^  and  contaiii  1^ 
chyle. 

They  have   three   coats,  like  arterid^ 
and  pre  Bent  a  knotted  appearance  vhai 
dMtended,  owing  to  the  existence  of  sinnseK  and  valves. 

Left  thoracic  tfvcL^ — ^This  is  the  principal  lymphatic  vesael  of  tfe 
body;  it  receives  the  contents  of  the  lymphatics  or  absorbenta  of  |}w 
lower  extremity,  by  an  enlarpemcnt  called  rtxeptaculum  ch^H^  (pf^ 
ouet);  and  entering  tbe  thorax  tbron^^h  the  hiatus  aortlcus,  it  trmvend 
the  UioniJt  through  the  posterior  mediastinum  in  front  of  the  vert^Hil 
column,  and  between  tbe  vena  azygon'^  and  aorta.'  Afler  reachio#  iW 
fourth  dorsnl  vertebra  it  ascends  obliquely  to  the  left  »ide,  and  eniW* 
tbe  junction'  of  the  left  subclavian  and  the  iulernal  jugular  veiiii. 


E!'t)h(  thoract>  Juct.*^ — It  is  a  short  trunk,  formotl  bj  tbe  unbn  of 
(he  lymphatics  of  the  right  side  of  the  head  and  neck,  and  right  upper 
extremity^  It  terttiimites  at  the  juoetioQ  of  the  right  suhclaviaa  in 
the  right  intcmal  jugular  vein. 


im 


SECTION  VI. 
NERVOUS   SYSTEM. 


Thk  principal  dwmon$  of 
the  nervous  tiyatem  are  the 
Brain,  Spinal  Marrow,  and 
Nerves. 

The  tmtts  of  this  Bjstera  is 
included  in  Ricnihrauea  or 
sbenths,  and  consists  of  two 
differeiitljr  coloured  pulpy  ma* 
terials;  one  of  whit^h  is  the 
white  or  TnetfuUart/^  aud  the 
other  the  t/ra^j  ajriicalf  or 
ciiif-ritiouii. 

The  whitf  or  meduUary 
tdrnrtxtre  18  fhrnus;  in  the 
centre  of  each  fibre  or  tubule 
it)  a  stripe  called  tlie  cylinder 
ox  in  of  Parkin jf.. 

The  gray  i»  more  vascular, 
ftnd  lA  veMculnr  in  itd  struc- 
ture. These  vesicles  coutain 
a  nucleus  with  a  uueleolus. 
They  are  soft,  and  of  a  yellow 
or  brownish  t^olour, 

AM  gotiglia  and  nervous 
centres  coutiUt  of  a  mixture 
of  wbite  fibres  and  gray  glo- 
bules.      (See  *'  Physiology/') 

The  sheath  of  the  nerves  is 
called  the  nfurilfmina^  and 
ihe  iuternal  material  neurine. 

An  anasfomoitin  h  ihe  in- 
terchange of  fasciculi  between 
two  trunks;  each  fa^^ciculus  re- 
iiiujuing  unaltered  by,  although 
in  contact  with,  another 

A  fUtxtt4  19  a  coujbinatioQ 
of  auastomoBes  into  a  network. 


Fig.  138. 


Tig.  u% 
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Pacinian  carputcle$  are  small  elliptical  bodiee,  fbiuid  attaehed  to 
the  ubar  and  digital  nerves.  They  are  of  a  doll  white  c(^oor,  or 
opalesoent^  and  about  two-thirds  of  a  line  in  length. 

MEMBRANES  OF  THE  SPINAL  HARROW. 

The  ppinal  marrow  has  three  coverings.  The  dura  mater  is  a  white 
fibrous  membrane,  and  is  external.  It  is  continuous  with  that  of  the 
brain,  and,  investing  the  spinal  marrow  loosely,  terminates  at  its  infe- 
rior extremity  in  a  pointed  cul-de-sac.  It  does  not  adhere  closely  to 
the  bony  canal,  except  at  the  intervertebral  foramina,  where  it  affurds 
sheaths  for  the  nerves.  Between  it  and  the  walls  of  the  bony  canal 
is  a  quantity  of  loose  cellular  tissue  infiltrated  with  fat  and  serum. 

The  arachnoid  is  the  middle  covering.  This  is  a  serous  membrane, 
investing  the  spinal  marrow,  and  lining  the  inner  surface  of  the  dura 
mater,  to  which  it  gives  a  smooth,  polished  appearance.  It  is  ex- 
tremely thin  and  transparent,  and  destitute  of  red  blood-vessels. 

The  pia  mater  is  the  immediate  covering.  This  is  a  cellular  mem- 
brane, consisting  almost  entirely  of  vessels.  It  terminates  in  a  round 
cord-like  process,  which  reaches  from  the  end  of  the  spinal  marrow  to 
the  bottom  of  the  canal,  and  is  concealed  in  the  roots  of  the  nerves 
which  constitute  the  caiida  equina, 

SPINAL    MA  RRO W. 

The  spinal  marrow  is  the  medullary  column  included  in  the  spinil 
canal  of  the  vertebrae.  It  is  cylindrical,  and  reaching  from  the  atlas, 
terminates  in  a  point  at  the  first  or  second  lumbar  vertebra.  It  is 
flattened  anteriorly  and  posteriorly,  and  has  an  enlargement  in  the 
neck  and  loins.  It  is  divided  longitudinally  into  symmetrical  por- 
tions, by  an  anterior  and  a  posterior  fissure.  The  anterior*  fissure  is 
broad  and  shallow ;  the  posterior*  is  deep  and  narrow.  Each  half  is 
divided  unequally  by  a  lateral  fissure ;  the  anterior  column  being  tho 
larger.' 

A  transverse  section  of  the  spinal  marrow  exhibits  the  arrangement 
of  its  medullary  and  gray  matter.  The  medullary  matter  is  external, 
and  the  gray,  in  this  section,  resembles  two  crescents  united  by  a  coui- 
inisAure. 

The  posterior  homs^  of  the  crescent  extend  to  the  surface  in  the 

lateral  fissure,  in  which  origi- 
Fig.  140.  Dates   the  posterior'  roota  of 

the  nerves. 

From  the  sides  of  the  spinal 
marrow  proceed  SO  pairs  of 
nerves,  each  origiDating  by 
two  roots;  the  anterior  horn 
the  anterior  column,  and  the 
posterior  from  the  lateiml  fissure^  where  they  eonneot  with  the  pottd- 
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rinr  burnt.  Tlie  posterior  root  is  the  larger,  and  apoD  it  is  a  ganglioD, 
which  is  in  the  in  vertebral  foramen,  beyond  which  the  two  roots  unite. 
These  two  roots  are  separated  by  the  ligamentum  denticvhium,  a 
pointed  process  of  pia  mater,  which  contains  between  its  laminae  a 
good  deal  of  yellow  fibrous  tissue. 

lUSMBRANES  OF  THE  BRAIN. 

The  brain  has  three  membranes,  of  which  the  most  external  is  the 
dura  mater .  It  is  of  the  same  structure  as  the  dura  mater  of  the 
spinal  Gord,  composed  almost  entirely  of  white  fibrous  tissue.  It  con- 
sists of  two  laminsB,  which  are  only  separate  at  the  points  where  the 
n'Mifjet  exist 

It  sdherea  firmly  to  the  bones  of  the  cranium,  particularly  to  those 
•t  the  base  of  the  skull.  The  internal  lamina  forms  several  processes. 
The  falx  cerebri  is  a  fold  of  the  internal  lamina,  reaching  in  the 
median  line  from  the  crista  galli  to  the  tentorium,  and  separating  the 
two  hembpheres  of  the  brain.  The  tentorium  is  another  fold,  stretched 
horiiootally,  and  also  of  a  crescentic  shape,  separating  the  cerebrum 
from  the  oerebellnm.-  The/a^r  cerebelii  is  a  smaller  fold,  reaching 
from  the  internal  occipital  cross  to  the  foramen  magnum,  and  sepa- 
rating the  lobes  of  the  oerebellam. 

The  arachnoid  is  the  serous  membrane  covering  the  brain,  and 
lining  the  inner  surface  of  the  dura  mater.  It  is  thin  and  trans- 
parent. 

The  Dui  mater  is  a  vascular  covering  consisting  of  arteries  and  veins 
united  bv  a  small  quantity  of  cellular  tissue.  It  passes  down  in  the 
6ssnres,  between  the  convolutions,  so  as  to  invest  them  completely. 
The  Glands  of  Facchioni  are  generally  small  and  white  granulations, 
bat  somedmes  are  very  large,  especially  in  old  persons.  They  are 
usually  found  along  the  margin  of  the  longitudinal  fissure,  and  may 
produoe  absorption  of  the  dura  mater. 

THE  BRAIN. 

The  brain  consists  of  four  principal  parts:  MedulU  Oblongata, 
Pons  Varolii|  Cerebrum,  and  Cerebellum. 

MBDULLA    OBLOMOATA. 

This  is  the  upper  part  of  the  spinal  cord ;  it  is  conical  in  its  shape, 
anJ  extends  from  the  atlas  to  the  pons  Varolii.  It  is  divided  by  the 
anterior  and  posterior  fissures  symmetrically,  and  each  half  consists  of 
three  different  parts. 

CorpmB  p^ramidale.  —  This  is  a  narrow,  cylindrical  portion,  resem- 
bling a  oord,  and  sitoated  in  front  It  communicatee  f^ely  with  its 
fellowy  bj  a  decunation  of  their  fibres,  about  one  inch  from  the  pons. 

OornuB  oUnare. — This  is  ao  oval|  eonvex  mass,  behind  and  above 
16* 


174  ANATOMY. 

the  corpus  pyramidale,  from  which  it  is  separated  bj  a  fissure,  ti  ii 
about  half  an  inch  in  length.  A  section  of  it  exhibits  ao  arrangement 
of  cineritious  matter  called  corpus /imbriatum. 

Corptu  rtstiforme  is  the  posterior  division  of  each  lateral  column, 
and  is  separated  from  the  corpus  olivare  bj  a  grooYe.  Between  it  and 
its  fellow  is  a  continuation  of  the  posterior  fissure  called  calamus  scrip- 
tiirivs,  across  which  pass  transverse  fibres  of  medullary  matter,  giving 
origin  to  the  auditory  nerve. 

POHS  TABOLII. 

This  is  formed  of  medullary  matter,  and  is  cuboidal  in  shape 
Externally,  the  fibres  are  transverse ;  internally,  they  are  loogitndina!« 
being  a  continuation  of  those  of  the  medulla  oblongata.  It  is  situated 
in  front  of  the  medulla  oblongata,  and  rests  upon  the  basilar  process 
of  the  occiput     From  it  proceed  /our  crura, 

CEBEBRr M. 

The  cerebrum  is  an  oval  mass,  weighing  from  three  to  four  pounds, 
and  divided  into  two  hemispheres  by  the  superior  longitudinal  fissure. 
Kach  hemisphere  consists  of  an  anterior,  middle,  and  posterior  lobe. 
The  anterior  and  middle  lobes  are  separated  by  the  fissure  of  Sylvius. 
The  division  between  the  middle  and  posterior,  is  an  imaginary  line  in 
front  of  the  anterior  edge  of  the  cerebellum.  The  surface  presents  a 
number  of  (/yrij  or  convolutions,  each  separated  by  deep  sulci,  or  fis- 
sures. The  interior  of  each  hemisphere  is  medullary,  and  the  suHace 
of  each  convolution  is  cineritious  for  the  depth  of  one  or  two  Hues. 

hlnnd  of  Reilj  is  a  cluster  of  radiated  convolutions  in  the  fissure  of 
Sylvius. 

Crura  Cerchri,  are  two  thick,  cylindrical,  white  cords,  which  diverge 
from  the  anterior  border  of  the  pons,  and  their  fibres  terminate  in  the 
hemispheres  of  the  brain.  In  a  triangular  space  between  them,  is  a 
layer  cf  medullary  matter  called  the  loms per/oratus, 

Eminentise  Mammilla  res  y  are  two  white,  globular  bodies,  about  the 
size  of  a  pea,  situated  between  the  crura  of  the  brain,  and  in  front  of 
the  locus  perforatus. 

Tubtr  Ciiiercvm,  is  a  soft,  gray  mass,  in  front  of  the  eminentiie 
maiumillHros,  and  behind  the  chiasm  of  the  optic  nerves. 

liijviidibulumy  is  a  hollow,  conical  body,  of  a  reddish  colour,  with 
its  base  upon  the  tuber  ciiiereum,  and  its  apex  attached  to  the  pttui- 
tary  gland, 

rUuUaru  gland,  is  a  vascular  mass  of  a  light  colour,  situated  in  the 
sella  turoi&i.     It  consists  of  two  lobes. 

Corpus  Callosum,  is  a  white,  arched  band,  seen  at  the  bottom  of  the 
longitudinal  fissure,  forming  a  commissure  between  the  two  hemi« 
spheres.  It  is  three  inches  and  a  half  long,  and  about  an  inch  bmad. 
Ju  fibres  are  for  the  moet  part  transverse,  and  coDsist  of  medolIaTy 
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matter,  witli  tlie  exception  of  a  few,  which  pass  longitudinally,  and  are 
called  the  taph^, 

Sfplum  LuciJumf  is  a  vertical  partition,  consisting  of  two  laminse, 
and  separating  the  iiitt^ral  ventrielcs.  Its  upper  edge  is  in  contact 
with  the  corpuH  cafhsiim^  and  its  lower  with  the  fornix. 

Fornix.  —  It  is  a  triangniar,  luednllury  arch,  whose  base  ia  cr>n- 
tinuous  with  the  Cfyrpvs  caHosum  posteriorly,  and  whose  apex  divide* 
into  two  crura,  which  terminate  in  tbo  emiufntim  mammiilitres;  Ha 
under  surffiee  is  teraied  h/ra.  Under  these  crura  is  the  fur  am  nt  iff 
MirHTOj  hy  which  the  third  and  two  lateral  ventricles  cotuniunieate. 

Vt'ium  IntcrposftitjUj  u  a  triuiifrnhir  reflection  of  pia  muter,  iinirie- 
fliately  under  the  fornix ;  its  edges  contain  a  plexus  of  veins  called 
plrjtus  tlwroiiies. 

J^neal  Ginmf,  is  a  small »  reddish -gray,  conical  body,  situated  upon 
the  (ubercula  qumhitjenuaa^  and  connected  bj  two  crura  with  the 
optic  tubercles. 

Tuhcrcula  Quath-itjf'mi^a  are  four  prominencefl  situated  over  the 
junction  of  the  pons  and  crura  cerebri.  Under  them  is  a  passage 
called  aqueduct  of  Sylvius,  or  iter  e  tertto  ad  vejitrtrtdum  quarhtm. 

Corpus  Striatum^  a  gray  mass  of  an  oblong  Fhape,  situated  in  the 
lateral  ventricle  on  either  Aide.     It  is  medullary  within. 

Thalamus  Opticus^  is  an  oval^  convex  mass,  behind  the  corpus  stria- 
turn  on  each  side*  It  conBi>ts  of  a  mixture  of  medullary  and  gmy 
luattcr,  and  the  three  prominences  called  mrpora  ^jnncufata^  one  oc 
either  side,  and  one  in  front.  It  is  connected  with  its  fellow  by  feomo 
cincritious  substance,  called  the  soft  commipaure. 

Tt^nia  Striata y  is  a  thin  edge  of  medullary  matter,  in  the  groove 
between  the  corpus  Btriafum  and  thMlamuj  opticus. 

JUpixKiimpuA  major,  is  a  scroll  extending  iuto  the  inferior  cornu 
of  the  liitcral  ventricle,  the  extremity  of  which  resembles  a  foot,  and 
is  called  the  pe$  hippoiampu 

Corpus  Fimbria  turn  or  Tcrnia  nippocampiy  is  a  thin  edge  of  me* 
dullarj  matter  upon  the  concave  mde  of  the  hippocampus  major; 
beneath  which  is  a  layer  of  ciueritioti3  matter,  having  a  serrat<3  appear- 
ance, and  called  the/ascwi  dtnfnfa. 

JIipjKKa7Hpus  Minoi\  or  Ergot ^  resembles  a  cock's  spur;  is  \  coni- 
cal elevation  pointing:  backwards  into  the  ^s^eri'or  cornu. 

V^ntrick*  o/  the  Brain. — These  are  five  in  number.  They  ar* 
called  the  r it/hi  aud  li/t  lateral y  the  thinly  fourth^  nwdji/ih  venfriclei. 

Lateral  ventrirfes  exist  in  each  hemisphere,  and  contain  the  corpuB 
Urialum.  and  fhnfamus  opticus.  Each  comtounicates  with  the  third 
and  its  fellow  by  the  foramen  of  Monro,  being  separated  parti ully  by 
the  upturn  lucid um;  the  roof  is  formed  by  the  corpus  callosum.  It 
contains  three  angular  depressionR  called  cornua ;  the  anterior  con- 
L'lius  nothing;  the  pofiterijtr,  the  hippocampus  minor  j  aud  the  infe- 
rior, the  hippocampus  major. 

The  third  vent  rich  is  the  f»pace  between  tbe  i?4a?aint  optici.    \^  i 
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roof  in  forinod  by  tht*  tflum  int<TT>nftitunj  ^n^  fomlt^  «nd  ftA  ti/Cfthj 
(lio  iiu'UH  pn'r(»riiiiiH  ami  thu  tubtr  ciitrruuii].  It  h  tmtvTBi^d  m  ftiai 
h\  tlio  anterior  roiniiiif*«iir«f  a  toedulbr^  cord  exl^iidirig  Wtwe«>D  tk 
«.-/;m*/(i  sfriafa^  nnj  Uj  tho  posrcriof  rfimmis^suro*  whirb  extends  li^iv^ 
vrrsrly  IkMwih'H  t|u'  tfmfiimi  njifii'L  It  eommunicates  with  the  JaUfiil 
Y(  i>tii(  lis  Ity  the  fui^muti  of  MonrO;  sod  with  Ike  fourtj]  bj  U^e  aqM^ 
diiot  of  Sylvius. 

y'Af  r\>ttrth  t^rttiri^t  b  iltuated  between  lb**  pooeTunilM,  ecrr^  •"-- 
ntul  iiHHlulla  (^bioni^tl.      Itft  flocr  isi  tire  e^ili&inus  Benptraioj^, 
rv»ot"  is  tl>o  iti/rf  *7'fA€  hmim.      JM^f^Wy  tud  posteriorly,  it  is  jmj;u; 
l>v  tl)o  pia  luator  ;Mid  the  atiehnrnd.     It  com DiuQtc^tes  with  the  ihH 

/'A.   /»/>A  vr^tri^h  10  fdttitirfi  Mween  ihe  Utn]tiS&  of  I  he 
luv  uluui.      It  doi^  \\y^\  coiutuuuiciiec  with  th^  other  Tentiicle^ 

Tbis  ovM^stitut.^  Aboiil  oee^iitli  of  tbe  bnia^  fta4  w^MHai^^  ^ 
tw\vi\  iho  vKvi{  a  «iid  tfttlofnuin.  Il  i»  ol>]o»^  «Bd  ftsitef>*^ :  if« 
;:r\ci:o>t  vhiiootcr  KiJi^  iraiwvets^e.  It  b  composed  of  wiite  fti»i|  «m 
«uV>!.uKv>.  the  Uttrr  t>f  vhi^ll  10  ^xiemsl,  stid  tp|iftfeiit}j  «rT«fi|Pfdit 
.jtu  .:  ,v  It  IS  dtvuM  bf  m  looritudio&l  fifmire  i«io  i«£»  Mm"  lit 
>uix  r  r  ivirt  i>l  vhieb  li««f«  ^itilmD^  &  ^/^^  oJM  Mm^tf  .jMjwiMit 
r..  .i.i\:ii'.vv  .  r'  vhK'b  m  mn  <le\9tkHi  called  ^mmtwmhm^  !■  ibe  qi^ 
r^v.  r  vart  ct'  thi>  Murv  b  s  »«»«]>r  rkl^  e»Ued  tb«  ivrsM  ta^r^, 

V:  ::  0  r.x'{  ol   th#  cnir&  rt^vb^Ili  are  tvo  fvtall  ^-rc^f 
s*c.   U   .  «  i:.  iu  i^  «ttvt  i^n^u^'^i^  1$  the  /v4Wmi  a^rri 

i     .         jr.  1  ^^'iM*  «l  Mi^fr  lu^  cf  1^ 

1  >  -^v  j:  i— ttui^<«  tC  lib«  amJaUbrr 


i^  1  -^  •  ;a 


?«frnL3if4  «%««,  lA  ti^  cm&k  «f 


tosgnf 
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7tk.  Facial  and  Auditory, — ^The  facial  or  poriio  dura  arises  in  a 
^K)Te  betweeo  the  corpus  olivare  and  corpus  restiforme  near  the  pons 
Varolii.  The  auditory  or  portio  moUi*  arises  from  transverse  striw 
upon  the  calaoias  scriptorius.  Th^poriio  intermedia  of  the  7tb  arises 
iu  the  corpus  restiforme,  and  may  be  considered  as  the  posterior  or 
sensitive  root  to  the  facial. 

8th.  Pneumogaslric,  gloKSO-pkaryngeal^  and  spinal  accessory. — The 
first  two  arise  by  filaments  from  the  fissure  between  the  corpus  olivare 
and  the  oorpos  restiforme ;  and  the  last  arises  from  the  spinal  cord  by 
a  series  of  slender  roots,  as  low  down  as  the  fourth  or  fifth  cervical 
vertebra. 

9th.  Bypoglauah — Arises  in  the  fissure  between  the  corpus  pyra- 
midale  and  corpus  olivare. 

The  cranial  nerves  may  be  divided  into  three  classes,  according  to 
their  function,  viz. :  —  Nerves  of  special  sense,  including  the  Ist,  2d, 
and  the  auditory  branch  of  the  7th.  Nerves  of  motitm,  including 
the  Sdy  4thy  6th,  facial  branch  of  the  7th  and  9th.  Compound  nerves^ 
oompriaing  the  8th  and  5th. 

The  distribution  of  the  cranial  nerves — 

IsL  Olfactory, — It  has  a  large,  soft  bulb,  which  rests  on  the  cribri- 
form plate  of  the  ethmoid  bone,  and  sends  filaments  through  its  fora- 
mina to  the  Schneiderian  membrane. 

2d.  Optic  — Forms  a  chiasm  with  its  fellow,  and  enters  the  globe 
of  the  eye  through  the  foramen 
opticnm,  to  join  the  retina, 
is  a  flattened  cord. 

3d.   Motor    OcWt.'  — Passes 
through  the  external  wall   of 
the  cavernous  sinus  to  escape  at 
the    sphenoidal    foramen,   and 
then   is   distributed    upnn    the 
musclea  of  the  eyeball,  with  the     >'  /  A 
exception  of  the  superior  oblique  ^^^.  f 
and  external  rectus.     It  sends  ^^ 
a  branch  to  join  the  ophthalmic 
ganglion,  from  which   proceed 
the  ciliary  nerves,'  which  supply 
the  iris. 

4th.  Pathetic* — Passing 
through  the  external  wall  of  the 
eavcrnuos  sinus,  and  through 
the  sphenoidal  foramen,  it  is 
dk^tributed  upon  the  superior  oblique  muscle  of  the  eyeball.  It  is 
the  smallest  cranial  nerve. 

5th.  Trifacial — ^The  trifacial  or  trigeminus'^  (Fig.  142),  the  largest 
of  the  oreniftl  nerves,  has  a  fibrous  appeamnce.  It  resembles  the  spinal 
isrrcs  in  srisiog  bj  two  roots,  whi«;h  can  be  traced  into  the  anterior 
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and   poHterior  column**  tif  the  Epioal  uianrow,  and  iIbo  in  bat 
ganglion  upon  its  posterior  and  larger  root. 

This  gnn^lioQ,  vMcd  Casscrian^*^ '  rests  iipoD  tbe  depression  Qpwl 
the    aoterior  porrion  of   tbe  petronfl  portion  of  tho    t^ampond  ' 
From  it  procepd   three  krpe  branches,  cnllcd   ophthalmic,  sut 
niaxillary,  and  inferior  maxilbry  nerves.    The  6rst  and  second  brand 
confer  Bens^ihilirj  on  the  strucmres  on  which  they  ramjfj ;   but 
third  receives  the  motor  filament*?  of  the  anterior  root,  ana,  tbert'f 
confers  motion  as  well  as  sensibility  to  the  Btructures  upon  which  i 
distributed, 

Tbe  ophfhafmir*  puBses  out  ihrough  the  sphenoidal   foramen 
the  orbit  by  lbrt»e  branches,  the  nai^l,  frontnl,  and  Jaehrvmnl. 
w««r//*'    gives   uif   tbe    inft^utii   ftaHal^  wliich    enters    tho    cj 
it    tbe   anrenor   cthmoidai    foramen,    and    then    gc»es    th^ 
erihrifortn  pbte  into  tbe  nose ;  atid  aWt  a  branch  (^ramus  ciL 
Itmticukr  or  opbthalujie  ganglion.     The  nuRal  is  distributuU 

muscles  of  the  orbit^  e^eHl 
Fig-  142.  eotijunctira.  The/z-on/eiM 

Iy^  into  two  branches,  and  i^  m 

/^^  upon  the  integuments  and  mi^ 

^^mKwl  cfes  of  the  fore  bead  j  one  bn 

%^m[K/K^i  l^^cs  through  the  suprnn 

^^gl^^H^nT  foramen.        Tbe        hichf 

^flH^HBR^^V  branch    supplies    the    lad 

^fg^9^^^l^lj^9]^\  gland,  and   the  eontiguooa* 

i^J^Bp^*^  '^^        ^^K^  tions  of  the  orbit. 

g^SRu^-  J  through  tbe  foramen  rottindd 

^r^^V'^  ^  "'^^  ^    '"  enters  tbe  pterygo-a 

^^!^S!  \  illary  fossa."      A    large 

E -ilk^^V  •--  ^--JiJ&         «iHt'd    infra   orbital'^  irarc 

i '4lfejir<5a^a!L!^X^  *^^      infra-orhital      canal, 

I     ^KSu[  -jP^^^^^^S^^  emerpc?  at  the  infra-orbiia]  tdf 
^   .  ^^^kJ^ gtm^^^^^^   men'*  to  f^upp!y  the  face  ;  gif 
^^fc         ^^^    WmM/f  *^ff  *1'*^    dental  weriiet*  **   io 

T^Qyf  course.       The    pf^^thpaii 

^^^^:^^^L  l/ranrhj   or   branches,  jo' 

^^k^^^  ^a  ttgfion  of  MevM  i  n  t be  i 

maxillary  fossa,  from  wbietl 
cccd  the  spbeno-palaiine  branches,  which  enter  tbe  nose  tbrDUjfh  *lkl 
sphono-pnlatine  foramen  ;  one  of  these  branches  is  long,  anj  oJM 
liawj-pabiline,  wliicb  joiosS  its  fellow  at  the  ganglion  of  Cloquct  in  tin 
/ttntmnt  iW(>iVw»i  ;  tbe  posterior  palatine  descends  from  tbe  gsnfffiai 
through  the  posterior  |^l«liiie  foramen,  and  is  distributed  to  the  paltll 
and  fauces;  the  vidiatt,  or  pff^ri^fj^iid^  or  rtrurrmt,*^  passes  baikwaiA 
iroiti  tbo  ^ngticm  through  the  pter3'goid  foramen,  and  dividea  isP 
two  brancheS|  ciUled  ivperficial  and  deep  }>€trau$.     The    Bup^tiad 
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enttfTB  the  hiafuM  Falhpii,  and  passing  between  the  anaallex 
f  the  ear,  emerges  at  the  Glaserian  &>sure  under  the  name  of 
jfmpanij  which  joins  the  eabmaxillary  ganglion.  Some  anato- 
my  the  contiQuity  of  this  branch  of  the  vidian  with  the  chorda 
i  neire,  and  consider  the  former  as  blending  itself  with  the 
ura,  and  the  latter  as  arising  from  the  same  part  of  the  seventh 
The  deep  petrous  enters  the  carotid  canal,  and  joins  the  gan- 
'  LaumonteTf  which  was  formerly  considered  the  origin  of  the 
>etic  nerve. 

tn/erior  maxniary^  is  the  largest  branch  of  the  5th  pair.  It 
oeed  of  filaments  from  the  Casserian  ganglion,  and  of  the  an- 
r  motor  root  of  the  tri-geminos.  It  emerges  from  the  cranium 
I  the  foramen  ovale,  and  soon  divides  into  two  principal  trunks 
ire  separated  from  each  other  by  the  external  pterygoid  muscle. 
femal  trunk  is  composed  mostly  of  the  motor  filaments,''  and 
)to  five  branches,  which  are  distributed  to  the  masseter,  buccal, 
lidy  and  temporal  muscles.  One  of  the  temporal  branches  per- 
the  temporal  fascia  and  communicates  with  the  auricular  and 
enres.  The  internal  trunk  gives  off  three  branches,  viz.,  the 
ry,  superficial  temporal,  and  inferior  dental. 
muiatt/rjif*  passes  between  the  pterygoid  muscles,  and  then 
forward  above  the  sublingual  gland  and  beneath  the  mylo-hyoid 
and  parallel  to  the  stylo-glossus  muscle.  —  It  accompanies  the 
wian  duct,  and  is  distributed  to  the  papilla  and  mucous  mem- 
ipoD  the  sides  and  tip  of  the  tongue. 

chorda  tympani  nerve  joins  it  near  the  condyle  of  the  lower 
id  parts  from  it  near  the  angle,  to  join  the  submaxillary  gan- 
irhoee  branches  pass  into  the  submaxillary  gland. 
ntpcrficial  temporal,^  or  auricolo-temporal,  often  commences 
t  roots,  between  which  passes  the  meningea  magna  artery. 
t  proceed  several  branches,  to  the  parotid  gland,  to  the  joint,  to 
emal  ear,  and  to  the  side  of  the  head,  in  company  with  the 
ea  of  the  temporal  artery. 

inferior  denUil^  descends  between  the  pterygoid  muscles,  and 
the  posterior  mental  foramen  afler  having  given  off  the  mylo- 
an  branch  to  the  muscle  of  the  same  name.  It  then  runs  along 
lal  in  the  lower  jaw,  supplying  the  teeth,  and  sends  a  branch 
h  the  anterior  mental  foramen,  which  is  distributed  upon  the  chin. 
otic  ganglion^  a  small,  reddish -gray  body,  is  situated  upon  tho 
r  maxillary  nerve,  near  its  emergence  from  the  foramen  ovale.^ 
Motor  ExtemvB,  —  Passing  through  the  cavernous  sinus,  it 
I  from  the  cranium  through  the  sphenoidal  foramen  or  fissure, 
distributed  to  tho  external  rectus  muscle  of  the  eyeball.  Its 
is  will  produce  an  internal  squint.  A  branch  enters  tho  caro- 
al  to  joio  the  gaoglion  of  Laumonier. 

Faundl  and  auditory, — Both  branches  enter  into  the  internal 
I  the  anditorv  is  also  called  portio  molh'sy  and  is  distributed  to 
emal  ear.     The  facial^  also  called  portio  dura,  passes  through 
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the  aqnedact  of  FallopiuR,  where  it  is  joined  bj  the  raperficial  petronis, 
and  emerges  from  the  teDiporal  bone  at  tho  stjlo-mastoid  foramen.' 
(Ficr.  143.) 

Before  it  enters  the  parotid  gland,  it  gives  off  the  posterior  auricu- 
lar,'digastric,  and  sty- 
Fig.  143.  lo-hyoid  branches.  As 
it  passes  through  the 
gland  a  plezns  is 
formed,  called  the  pes 
anscrinus,  from  which 
proceed  two  principol 
branches,  viz.,  the 
tcmporo-faciaPand  cc^ 
vico-facial.  The  tern 
poro-facial'  is  distri- 
buted bj  temporal,  buc- 
cal, and  malar  branches, 
to  muscles  of  the  face ; 
the  cervico-faciaFis  dis- 
tributed by  branches  to 
the  muscles  upon  the 
lower  jaw  and  neck, 
which  communicate 
with  the  cervical 
nerves. 

The  8th  consists  of 
three  branches,  the 
^laffo-phart/nf/cn?,  the  pntumo^asfric,  and  the  ^nnal  arcautoryj  all  of 
which  emerge  from  the  cranium  at  the  posterior  foramen  lacerum  or 
jugular  foramen.  (Fig.  144.) 

The  (jhftio-phnryiifjcal  is  the  highest  branch  of  this  nerve.  It  passes 
out  of  the  cranium  by  a  distinct  fibrous  canal  in  the  foramen,  and 
descends  between  the  internal  jugular  vein  and  the  carotid  artery  in  a 
curved  line,  adhering  to  the  stylo-phaiyngeus  muscle.  It  is  deeper 
in  the  neck,  and  below  the  gu!<tatory  nerve.  Upon  it  are  tuo 
ganglions  —  one  is  in  the  jugular  foramen,  and  involves  only  a 
part  of  the  nerve;  and  the  other  is  the  petrous  or  Amfersrhian  tjan- 
tjlwn,'^  From  it  arises  numerous  branches,  which  communicate  with 
tho  facial,  the  sympathetic,  and  the  pneumo-gastric,  and  also  the  fila- 
ment called  Jacobson's  nerve.  This  nerve  enters  the  tympanum 
through  •  small  opening  between  the  jugular  and  carotid  foramina,  to 
fmt^bi^pUxuM  upon  the  inner  wall  of  tho  tympanum,  in  which  the 
^^      fund  the  sympathetic  communicate. 

'  fthe  gloaso-pbaryngeal  are  given  off  branches,  which  with 

Im  the  sympathetic  and  pneumogastric  form  the  pharjfnyaU 

i  It  mpplies  the  papillae  at  the  posterior  part  of  the  tongue 

I  MMMOus  membrane  of  the  pbarynX|  and  also  some  of  the  moe- 

'   igne  and  pharynx. 
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Fig.  144. 


^  The  ]mcunu*(/astn'c  having  escaped  from  the  cranium  by  the  poste- 
rior foramen  laccruin,  or  jugular  foramen, 
preiteDts  a  ganglionic  enlargement  "  called 
pltxiu  gatiyUftmnxn.  A  email  ganglion  ^ 
u  abo  found  upon  that  portion  which 
panes  through  the  foramen.  It  then  dc- 
■ceoda  within  the  sheath  of  the  vessels  of 
the  neck,  lying  behind  and  between  the 
artery  and  yein,  and  entering  the  thorax 
and  abdomen,  supplies  the  lungs  and  sto- 
mach, giving  off  the  following  branches : 
the  mperior pharyngeal,^*  iih\Q\i  assists  in 
forming  the  pharyngeal  plexus,*^  assisted 
by  braDches  from  the  glosso-pharyngeal, 
the  supenor  laiyngeal,  and  sympathetic. 
This  plexus  is  distributed  to  the  muscles 
and  maoona  membrane  of  the  pharynx. 

The  Mupenor pharyngeal^  afiBea  from 
the  gmnglionic  plexus,  enters  the  larynx, 
and  is  distributed  to  its  mucous  mem- 
bfhoe.  The  cardiac  branches"  are  two 
Of  three  in  number,  and  descend  to  join 
the  cardiac  plexus.  The  inferior  laryn- 
geai/'  or  recurrent  laryngeal,  curves 
around  the  aorta  upon  the  left  side,  and 
the  subclavian  upon  the  right;  ascending 
between  the  trachea  and  the  oesophagus, 
it  ifl  distributed  to  the  muscles  of  the 
larynx*  communicating  with  the  superior 
laryngeal  and  the  sympathetic  nerve. 
Anterior  and  potterior'*  '•  pulmonary 
branches  are  given  off  in  the  thorax  to 
firm  the  pulmonary  plexus.  The  ceso- 
phageal  branrMe$^  surround  the  ocso- 
phagua,  and  with  it  enter  the  abdomen 
through  the  diaphragm,  there  to  be  spent 
upon  the  stomach  and  neighbouring  vis- 
cera, and  ^so  to  communicate  with  the 
•t  lar  plexus. 

JSpinal  aceei9ory. — ^This  branch  *  of  the 
eighth  pair  escapes  also  at  the  jugular  foramen,  and  divides  into  two 
branches,  one  of  which  gives  filaments  to  the  superior  pharyngeal 
nerve ;  the  other,  which  is  the  larger,  descends  obliquely  backwards, 
and  piercing  the  stemo-mastmd  muscle,  is  distributed  to  the  trapezius, 
after  having  oommunicated  with  the  upper  cervical  nerves.*'** 

9th.  The  Bypoylontd  nerve  emerges  from  the  cranium  through  the 
aaterior  ooBdjloid  fonunen :  it  then  passes  between  the  internal  carotiu 
16 
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artoiy  and  inti^rnal  jugular  veioi  and  curving  around  the  ocei| 
artcrjr,  sends  branches*  to  the  oiust'left  of  the  tongue.  A  brmtieh,  d^ 
Mfrrifhn*  noni^  dr^i^cnds  as  a  loDg,  thrn  filament  Jn  front  of  the  sfaaalii 
of  the  ve85iol«,  and  below  the  middle  of  the  neck  ;  forraiog  a  loop  witk 
a  branch  from  the  second  and  third  eervieal  nenres.  It  oommimteBttl 
irith  the  pueiimogajitrio  and  sympathetic. 


SPINAL  NERTES. 

There  are  thirty  pairs  of  ppinal  nenres,  each  arising  by  *iro 

After  the  union  of  the  anterior  or  motor  root  with  Uiq  popietinr 

or  sensitive  root  in  the  iorcrvertebnil  foramen,  the  Bpinal  nenrm  ^irUt 

into  two  trurik.^,  the  lioiffrtor  of  which  are  much  the  sioftller,  ial 

iuppty  the  muse  tea  of  the  back  ^  the  anterior  are  large,  and  eoiii»» 

nicutirig  with  the  ganglionf  ol 


Fig.  146, 


the  sympathetic  nerve» 
p1exu^08  which  give  off  tin 
principal  nerves  to  the  ma^ 
elea  of  the  trunk  and  es* 
tremities. 


CIBTIO J 


These  are  eight  in  omBbif : 
the  first  is  culled  tli#  ja^ 
ctcipital;  it  pafsea  ool  of  iW 
spinal  canal  bciweeQ  iIm  #0^ 
put  and  ailaa,  m  a  gmovt  Im- 
neaih  the  vcrtebnil  aftvry* 
It  supplies  the  recti  Buiaek^ 
and  nnitea  with  the  finrt  ef^ 
vical  80  as  to  form  m  kwf 
aronnd  the  tran^vi'rec 
of  the  atlaa.     (Fig.  113  ) 

Deires  anastonoso  freely  a«d 
fonn  a  cervienl  plej-u*,  wliidb 
sends  numerous  branchea  Is 
the  muscles  and  wkin  of  tht 
neck,  forming  eotnntnnif*- 
tions  with  the  ninth  ftod  h- 
cial  nerres.  The  prineipil 
hmnchcs  from  this  plexiu  an 
the  superBcial  (Pig.  14^^^^ 
Ui#  fi^At  auricular,*  the  occipital,**  and  the  suprarclavicnlar.** 

The  phrtnir  ner?e'  *  (Fig.  146),  is  furoied  by  fttamcntj 
second  and  third  oervicml  nenres,  and  fXNting  over  the  scalenoa  1 
ottt9cle|  tnd  through  the  anterior  mcdiaatinumi  adheres  to  tile  | 
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<liura.  It  is  distributed  to  the  diaphragm  by  several  branches.  The 
right  passes  in  front  of  the  innoniiuata,  the  left  parses  in  front  of  the 
aorta,  and  is  more  deeply  situated  than  the  right  in  the  thorax. 

The  ybitr  inferior  cervical  nerves,  to<:;ether  with  the  first  dorsal, 
emerging  from  the  spinal  canal  between  the  scalenus  anticus  and  me- 
dius  moflcles,  form  a  large  plexus,  bj  their  anterior  branches,  which 
is  plaited  aroood  the  subclavian  and  axillary  arteries. 

The  br€ichiaf  plexus  gives  off  the  following  branches :  the  supra 
scapular  branch,  which  ascends  upon  the  shoulder  and  supplies  its 
muscles ;  passing  through  the  ooracoid  notch. 

The  l\^€rior  or  long  thoracic  hranch^is  distributed  to  the  serratus 
aoticus  muscle.     (External  respiratory  nerve  of  Bell.) 

The  Mub-scapular  branches  are  two  in  number,  and  supply  the  sub- 
icapalar  muscle. 

The  anterior  or  short  thoracic  are  two  in  number,  and  supply  .the 
pectoral  muscles. 

The  lesser  internal  cutaneous,  or  nerve  of  Wrisberg,  is  distributed 
Co  the  skin  of  the  upper  and  posterior  part  of  the  arm.  It  is  fre- 
quently joined  by  the  first  intercosto-humcral  nerve. 

The  circumflex  or  axiUary  nerve  winds  round  the  head  of  the 
hamenis,  in  company  with  the  posterior  circumflex  artery,  and  is  dis- 
Iribnted  to  the  deltoid  muscle.  The  inftmal  cutaneous  is  a  very 
Rmall,  thin  filament  passing  down  the  inside  of  the  arm,  and  sends 
braDches  across  the  superficial  veins  at  the  elbow,  then  is  distributed 
to  the  skin,  fascia,  and  fore-arm.  The  external  or  musculo-cuianemtn^ 
perforates  the  coraco-brachialis,  and  is  also  distributed  to  the  muscles 
in  houi  of  the  arm  and  integument  of  the  fore-arm. 

The  ulnar*  descending  the  arm,  passes  superficially  under  the  in- 
ternal condyle,  and  is  finally  distributed  to  the  little  finger,  and  the 
ulnar  side  of  the  ring-finger. 

The  radial  or  mu^culo-gpiral  is  the  largest  of  these  nerves  which 
come  from  the  brachial  plexus ',  it  winds  around  the  humerus,  between 
the  head  of  the  triceps  muscle,  which  it  supplies  with  brunches,  and 
then  descends  the  fore-arm,  supplying  its  muscles ;  a  large  branch  ac- 
eompuiiee  the  radial  artery,  supplying  the  wrbt  and  thumb. 

The  median*  descends  the  arm  in  close  company  with  the  brachial 
«Hery,  until  it  reaches  the  elbow ;  it  there  patises  between  the  two 
lK«dfl  of  the  pronator  teres  muscle,  and  descending  the  fore-arm,  be- 
t**een  the  flexor  sublimia  and  profundus  muscles,  it  is  distributed  to 
t^  •  fingeiBf  with  the  exception  of  those  supplied  by  the  ulnar. 

DORSAL  VIBVES. 

Theie  are  twelve  in  number ;  the  anterior  branches  are  the  larger, 
a^4  are  noaved  into  the  intercostal  grooves,  in  which  they  run,  to  bo 
dntribnted  to  the  muscles  of  the  chest. 

The  /ir$i  dor§al  nerve  joins  the  brachial  plexus.  The  intercosio^ 
humeral uertfof  aio  two  in  number;  they  proceed  from  the  second  and 
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•iiri  .{•>r*>il  nftr;'fli.  ari«l  [rfTfnrnto  the  Pcconil  and  tbird  intercostal 
4{i't.;««  r/)  ^if-  'l:4t.rihiiti<l  ii|iiiii  the  skin  of  the  arm;  the  first  frequently 
y,.uA  lUt  ii«.TV<:  of  WriyWrg. 

Thf^f  arc  Rvo  in  nunilvr:  \h^  i-?fr-  r  r-i::-.'! :-«  -'  :he  four  snpe- 

rl  »r  •Kiifiulin;:  form  the  '•  ••«%•-.."-  -#...  ▼!..••:    «  * -rstr-i  Khind  the 

|.M'}M  i!!;ii:nuH  ujurfcle;  ::  :*  f^:- ::•-!: --7  .-.  :.i*r 'i*^  t--^  :i*  !a:;t  dorsal 

lurMV 

'Itu*  i/>iA.m •'. •!•»■. Y'l •'M'* ^ '^riacliv^  ir:    "v     r   i:.-^-?  :■:  rnnjber,  and 

"^jK  :  iislj  f^ver  the 
;*:u':rTis  .in-.h-rum  ir.u<- 
,•!••.  iE»i  Vsirr'.v  :Lo  mn^' 
oes  r  rh-?  iiKi  :s»rn  ar.  1 
the  Tk^a  or  ifce  gr-.ir.  a:  i 
iT-'nTfals. 

The'-r''-.v  "'••  '7  -r-  \!» 
cn^sses  olli'iUt-.'v  t?:^  :!-a- 
eu.'S  interaus  ni»:>o!o.  t-.- 
winls  the  antori-r  Mip-r^ 
tier  «r:c.^u*  pn^vja*.  h 
rort  n'r^s  t\-:  f-5..:i  la*?, 
in«i  •:?  ii-rr '*-•:-:  -     ••» 


:.  -  •-  i:f  n  -^*- 
..- — '!  .'rr  -    -• 


,  ->.:'•     •  •■    w  •••■  % 

-IS-    -r!--^'*!   .".-nnei.     Ji  i*  l^*:- 


t.j; 


a  wamoer    ae  uurkr  mnki 
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«f  the  four  upper,  with  a  portion  of  the  last 
dorsal,  couatitute  the  sacral  plexus.     The  .^^ 

fiflh  and  sixth  are  distributed  to  the  glu- 
teus maximus  muscle,  and  to  the  skin. 
The  sacral  plexus  is  triangular  in  its  shape, 
and  situated  upon  the  pyriformis  muscle. 
From  it  are  dcriYed  a  few  small  branches 
aent  to  the  muscles  and  viscera  of  the 
plvis,  and  also  the  following  nerves  to  the 
lower  extremity. 

Tb^  ylutealj  which,  emerging  from  the 
ncro^aciatic  notch,  divides  into  two  large 
branches  to  supply  the  glutei  muscles. 
(Fig.  147.) 

The  puJic*  or  iuperiar  long  pudendal^ 
accompanies  the  internal  pudic  arteiy,  and 
•upplies  the  perineum,  and  organs  of  gene- 
ntion;  it  divides  into  two  branches,  the 
nperior  continuing  to  the  extremity  of  the 
penis  with  the  dorsal  artery. 

The  IcMier  iuhiatii?  escapes  from  the 
pelvis  between  the  pyrifurmis  muscle  and 
the  great  sacro-sciatic  ligament,  and  divides 
iato  the  inferior  long  puiiendnl  or  perineal,^ 
which  wioda  around  the  tuberosity  of  the 
iichinm,  and  is  distributed  to  the  integu- 
ments of  the  perineum ;  and  the  posterior 
cutancousj*  a  long  filament  passing  down 
the  back  of  the  thigh  and  leg,  to  be  spent 
opon  the  integuments. 

The  great  tcialic''  is  the  largest  nerve  in 
the  body;  it  escapes  from  the  pelvis  be- 
oeaih  the  pyriformis  muscle,  and  descends 
the  back  of  the  thigh  between  the  flexor 
muaclca;  about  one-third  above  the  knee, 
it  divides  into  two  large  branches,  called 
peroneal  and  p'/plitecU, 

The  pcp^iteal*  descends  through  the  pop- 
liteal apace,  giving  off  numerous  muscular 
and  cutaoeona  branches,  one  of  which,  the 
external  or  abort  saphenous  nerve^'^  is  joined 
by  the  internal  peroneo-cutaneous  nerve," 
wl  becomea  soperficial  near  the  ankle ;  it 
then  panes  behind  the  external  malleolus, 
aod  auppliea  the  akin,  external  malleolus, 
and  the  foot 

Tba  ootlrribr  tibial^  is  a  continustion  of 
the  poplitedy  d«aoending  the  back  of  the  leg   -^^m 


•-^^\ 
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third  dorsal  *nerTea,  find  perforate  the  BecoDd  and  third  lote 
spacef,  to  be  dlstnbutetl  iipoii  the  sktn  of  the  arm;  the  firsl  &eqiMrtl^ 
joiDB  the  ocrve  of  Wrbborg. 


LUMBAR    HKIiVli. 


Theee  are  five  id  number ;  the  anterior  branches  of  the  fonr  mtfi^ 
rior  descending  form  the  htmftar  plej-us^  which  19  Fitiiftted  behind  tht 
p9qnB  magnus  muscle ;  it  is  frequently  connected  with  the  laat  doml 
n*Tve, 

The  ahJomino-crural^  hnnehea  are  two  or  three  in  number,  ni 


Fig.  146. 


pass  obliqnelj  nrer  tte 
quadratus  lumborum  imi^ 
cle,  and  supply  the  nraa* 
clea  of  the  abdomeo  tai 
the  ^kio  of  the  grmc  anil 
genitals. 

The  ert^rnnl  rvfanefim^ 
CTOB^en  oblUjoely  the  tlrn^ 
cus  intern  lis  tnnaelei  1^ 
wards  the  anterior  np^ 
tior  spinous  procesi.  U 
perforator  the  fasria  liti^ 
and  is  dii^tributcd  U%  the 
inteiruraeDt  of  the  thi^ 

The  external  tptr* 
rnatie^  or  genito-eniiil 
perforates  the  pmia  iiv> 
c!e,  and  dcsie«ndiii^  I* 
the  groin f  Buppliea  thi 
ere  master  inu.«)c]e  ii4 
skit)  (»f  the  thigh. 

The    anferinr 


''  , 

M 


h  the  la  ripest  branch  «l 
the  lumbar  pi* 
emerges  from 
psoas  magnus  ameete 
lNif«ea  under  Ponpart'a  ligament.  It  givea  off  the  antmarp  mulJff, 
and  intrmal  mUmetJus  bmocbes/*^  which  are  diatributed  lo  th«  in* 
fept mentis ;  the  loj*tj,  or  i u tenia f^  or  long  wphenmu  nerve,  a«eo9> 
piiniea  the  femoml  artery  as  far  as  its  perforation  of  the  addndar 
tendon,  ^od  then  accompanies  the  aaphena  vein  to  the  foot. 

The  ohtiinttor  accompanies  the  obturator  artery,  and  emcrg«i«  fnm 
the  pelvi*  at  the  upper  portion  of  the  thyroid  foramen*  It  u  "  '  ' 
buU'd  upon  the  obturator  and  adductor  muscles. 

BACaAL    KcavtB. 

Than  ira  five  and  sometimes  six  in  number;  the  anterior  tnii 


tnm^^ 
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HAoV  *^^  panj^Hon*  is  small  and  flattened,  reposing  between 
•••■  with  *°^  external  rectos  muscle.  This  ganglion  ?oni- 
^limrv  •»  *  ^*^*>c^  of  the  nasal  nerve,*  and  a  branch  of  the  tbird, 
^  p)«sui    *  ■*>»all  filament^  passes  from  this  ganglion  to  joic  the 

•wfiST"^^^*"**  ganglion  is  called  also  MeckeVs  ganglion.' 
i^nm  the^^^**  ?*^  '^®  vidian  nerve,'*  the  deep  petrous  branch  of 
HMiuiiM  i«  -^r^*^  pizzas,  as  has  been  mentioned,  and  the  super- 
'■W  •■  ..r^  ,  ^^^^  the  hiatus  Fallopii,  and  emerging  at  the 
^'^y  ner  *  *t  '  pljorda  tyiupBiii/"  Oeacends  in  connexion  with 
^"ffi^'c^  5  jj^  J^'^  the  mbmuxiilary  ganylion. 
•ttooia^^^f^^^'*^  com  muuicn leg  with  the  superior  maxillary 


2*    ttf  ji^  '^  '^o  aacendiDg  branoheSy  called  pferygo-pala- 

*    'qw  u   ^^''^'*^pal»tine  branches,**  called  naso-palatine," 

*i«ao*    t    *  '^raejeii  iocblyum^  to  form  the  ganglion  of 

■•^^  l***tiBe  ganglion.     ly  descending  branches"  supply 


'Or 


'^IIqw  jft    L^''^'»o-paI»tine  branches,**  called  naso-palatine," 
»►  ^       '"  (he  loraeien  --"":——   '-^  ' **--- »- —  -^ 

Id's),  •'•  a  small  oval  ganglion,  adhering  to 
Ktiikry  nerve,  below  the  foramen 
ait/^tion  to  the  superior  and  infe- 
pHDio  nerves,  and  it  also  supplies 
iLtt  museles. 


p.. 


id 


/Q  Alt  ait  A 


(Fig.  149)  is  a  long,  gray,  spindle- 
lower  bi>rder  of  the  thinl  cervical 


186  ANATOMT. 

ID  compaoy  with  the  pasterior  tibial  artery ;  it  is  finally  distribated 
upon  the  sole  of  the  foot  by  two  branches  called  the  external  and  in- 
ternal plantar  nerves. 

The  internal  plantar  is  the  larger,  and  is  distributed  to  the  first, 
flecond,  and  third  toes,  and  to  the  inner  side  of  the  fourth. 

The  external  plantar  b  dbtributed  to  the  little  toe,  and  the  outer 
fiide  of  the  next  toe. 

The  plantar  nerves  are  distributed  to  the  toes  upon  the  same  plan 
as  the  median  and  ulnar  nerves  are  to  the  fingers. 

The  peroneal  nerve  extends  towards  the  head  of  the  fibula,  passing 
between  the  external  side  of  the  tendon  of  the  biceps  and  the  outer 
part  of  the  external  head  of  the  gastrocnemius.  It  gives  off  the  follow- 
ing cutaneous  branches,  and  then  divides  into  the  external  peroneal 
and  anterior  tibial.  The  internal  peroneo^utanemis  is  the  largest 
cutaneous  branch;  it  joins  with  the  external  saphenous  or  cofnmiini- 
cans  tihias. 

The  external  peroneo-cutaneous  is  distributed  to  the  skin  along  the 
fibula. 

The  external  peroneal  passes  down  the  fibular  side  of  the  log, 
through  the  pcruneus  longus  muscle,  and  becoming  superficial  in  the 
lower  third  of  the  leg,  perforates  the  crural  fascia,  and  is  distributed 
to  the  integuments  of  the  foot  and  ankle. 

The  anterior  tibial  descends  in  front  of  the  interosseous  ligament, 
in  company  with  the  anterior  tibial  artery,  and  is  distributed  to  the 
muscles  of  the  leg,  and  to  the  muscles  and  skin  upon  the  foot 

SYMPATHETIC  NERVE. 

The  sympathetic  system  consists  of  two  chains  of  gauglia,  united  to 
each  other  and  to  the  cranial  and  spinal  nerves.  Each  ganglion  may 
be  considered  as  a  distinct  nervous  centre,  and  is  placed  opposite  the 
«  intervertebral  space.  The  two  sides  of  the  synipathetio  system  are 
united  in  the  head  by  the  ganglion  of  Kibes,  which  may  be  considered 
as  the  origin  of  the  sympathetic  nerve.  There  is  also  a  ganglion  in 
the  median  line  of  the  coccyx,  whereby  the  two  lateral  hidvcs  of  the 
sympathetic  are  united  below. 

It  is  distributed  in  connexion  with  all  the  other  nerves  of  the  body,' 
and  by  means  of  plexuses  supplies  all  the  internal  organs;  then 
plexuses  take  the  name  of  the  artery  with  which  they  are  connected, 
or  of  the  organ  to  which  they  are  distributed.  i 

The  cranial  ganglia  of  the  sympathetic  are  five  in  number,  viz. : 

The  ganglion  of  Rihesy  which  is  small,  and  situated  upon  the  ante- 
rior communicating  artery;  a  filament  of  it'  joins  the  sixth  nerve,'  which 
communicates  with  the  carotid  plexus.'  Q'hc  carotid  jilexnt  surrounds 
the  carotid  artery  in  the  carotid  canal,  and  frequently  contains  a  gan- 
glion culled  after  Laumonier.  This  plexus  is  joined  by  the  deep 
prtrcm  branch  of  the  vidian  nerve,  and  waB  formerly  consideied  the 
origin  o.'  the  sympathetic. 
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Fig.  148. 


S^f<L 


Tbc  ^^w/iV?//ar  ganglion*  ia  ainall  aDd  fiatteDed^  repoaing  bctwccii 
the  optic  Dcrvc  and  the  external  rectus  muscle.  This  ganglioti  "(im- 
muQUsatee  with  &  brunch  of  ibe  nasal  nerve,'  and  a  brancb  of  tbe  third, 
eidldd  ciliary;^  a  smalJ  filauient''  passes  from  thb  gunglioik  Co  joli:  the 
carotid  picius. 

The  tphejin*palatine  ganglion  la  called  also  MeckeFH  g!inp}}on* 
From  this  are  given  off  the  vidian  nerve/*  the  deep  petrous  branch  of 
which  joiaR  the  carrjiid  plexus^  as  has  been  men  tinned,  nnd  the  super- 
ficial petroQS,'*  which  enters  the  hiatus  Fuilapii,  and  emerging  at  the 
GUderian  Assure  as  the  chorda  tynipani,"  desccnda  in  conoeiioo  with 
the  ini^tatorj  nerve'*  to  join  the  ^uhmaxiflar^  ganyiion. 

liUe  tfanff{ion  o/ iKfckti  com nmnicateff  with  the  superior  maxillary 
nenre  bj  meuDM  of  its  two  ascending  brancbos,  called  pffrtfijr^pala- 
«iW."  One  of  ita  spheno-palatine  brunebes,"  calletl  naso- palatine," 
jfiioi  its  fellow  in  the  foraitien  incisivum,  to  form  the  ganglion  of 
Cioqoet,*  or  aaao- palatine  ganglion.  Ita  desceuding  branchea''  supply 
ibe  palate,  gums,  and  fauces. 

The  otic  ganglion  (Arnold's),  is  a  small  oval  pnglion,  adhering  to 
the  inner  surfsice  of  the  inferior  maxiikry  nerve,  btdow  the  foramen 
On  ale;  it  Mods  brancb**8  of  comnmnication  to  the  superior  and  infe- 
rior maxillary,  to  tbe  vidian  and  t}t£ip:tnio  nerves,  and  it  abo  supplies 
the  tensor  t^iupatii  and  the  tensor  paliti  muscles. 

OIB V ICAL    OANQLIA 

Are  three  in  nomber.  Tbe^irjti'  (Fig.  149)  is  a  long,  pray,  spindle- 
th4ped  ganglioOj  extending  to  the  lower  border  of  the  third  cerxicil 
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vertebra,  behmd  the  »beatlt  of  tbc  vessels  of  tbe  nock»  Its  brviiffif 
are  numerous^  »uJ  some  are  very  soft,  bcnce  termed  n^rvi  «mA«. 
Tbej  communioate  witb  tbe  anterior  tninks*  of  tbc  first,  fiecood,  bb4 
tbird  cervical  oervcs ;  and  by  ad  ascending:  brancb'  witb  the  eafocij 
pkxug,  and  by  a  descend  lo^  brancb'  witb  tbe  second  cervical  gmogltM. 
Its  iuternal  bmncbesr^  join  the  facial  eigbth,  and  ninth  nerrcw,  wad 
tbc  pharyngeal  plexus.  A  number  of  brancbosjoio  to  form  Ihe  Mp^ 
rior  cardiac  nerve/  wbicb  descends  behind  tbo  vessels  and  joins  1^ 
cardiac  plexus. 

Tbe  muiifle  cervical  ^anglioo  la  usually  small,  and  sotuetimcfl  wvnl- 

idg.     It  rc5t«  upon  the  inferior  thyroid  urtery  in  front  of  the  fifth  «f 

fiixth  cervical  verJebra.      It  b  oficn  called  tbe  thyroid  ganglioo.     Ik 

branches  join  the  superior  and  id feri or  cervical  ganglia,  and  the  anlc^ 

rior  trunks  of  the  third,  fourtb,  mod  Mh 

Pig.  149.  cervical  nerves;  it  also  sends  the  tn//'"' 

CGrJiac  fim«r'  to  join  the  cardiac  pbxu* 

Tbe  in/rrioT  cerm'cal  ffantjUon  is  tar|!er 
tbaii  the  la8t^  and  is  situated  io  frrmt  of 
tbe  root  of  the  transverse  pmccsR  of  Ihi 
seven  tb  cervical  vertebra.  Its  filafiiiMI 
join  the  sixth,  sevenibf  ADd  eighth  otffisrf 
nerves,  nod  also  fortn  the  Cn/rrior  cardiM 
nerve ^  which  joins  the  niidJle  cardiae  Qiirft 
and  tbe  cardiac  plexu^^. 

The  cttrtfittc  p/tjun  is  situmted  heyoi 
the  arch  of  the  uortai  upon  tbe  bifurctttai 
of  the  irnchca.  Its  branches,  io  cnojoiie^ 
tion  with  the  par  vtiguni  and  diy»ectidi8i 
noui,  form  tbe  anterior  and  posterior  au^ 
diac  plexum^s;  frt:>Q^  these  plexuaea  Afed^ 
rived  the  Glamcnts  ubich  supply  the] 

TUOIIAG  to    O  AH  O  tJ  A. 

These  are  twelve  in  n umber,  sit 
tbe  iDtervertebral  spaceji.     They  are  i 
and  connected  with  each  other,  \ 
witb    tbe   anterior   trunks  of   the    spinel 
nerves.     Tbe  great  ifphnrhfttc^  is  fomiei 
by  filaments  from  tbe  sixth  to  the 
ganglion  ;  it  descends  in  the  posterior  i 
diasttnum,  and  pierct'S  the  diaphrBgm 
or  near  the  foramen  aorticum,  te  f 
semilunar  gangliun.    Tbe  Iriurr  tp 
ntri'e**  is  ftiruieJ   by  filami^nts    from   iKe 
tenth  and  lOoventb  ganglia;  it  piereee  Iht 
dijiphrutj^m  and  j*>ius  ibc  scm  it  una  r  gai^ 
lion  and  tht*  rrjial  pK'XUS. 


Lhehet^, 

tasM^^I 

are  eam^H 

M  well  el'     ] 

le   epinel      | 

8  fomiei 

the  tenl^i 

terter  n^M 

^hragni  ^^H 

ftformlUH 

tpiamrkmK^ 
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tnOAVB    OF  SBH8K. — KOBI^ 


THe  ii^mtlvn&r  ^w^um^  ^onmtttB  of  a  vniDber  of  staaller  ^nglU 
fiinned  ufioo  filminente  of  the  siplaBchiiic  Derre  sfUr  it  has  entered  ihe 
abdoroeo ;  they  ^re  arraiiged  in  a  ereecentic  maoDer,*'  and  eitoated 
npoD  ibe  aorta  and  cceliac  axis. 

Tbe  aoiar  ptrjTUB  is  a  network  on  the  sides  of  the  aorta,  and  extends 
aa  far  as  ibe  renal  arteries-  It  is  a  number  of  filaments  connecting 
the  porttona  of  the  f^tniluoar  ganglia ;  and  from  it  proceed  smaller 
plexQse^  which  accompstny  the  large  arterial  trunks ;  tbnSf  tbe  hfpaiic 
plexus  IB  the  network  which  surroiiDds  the  hepatic  artery,  and  ia  dia- 
tribated  to  the  livery  gull-bladder,  &o,  The  njJenic  phrus  accompanies 
the  splenic  artery  and  supplies  tbe  apleen ;  thus  alao,  are  distributed 
the  reo&l,  meseaterici  and  other  plexusea. 

LtTMBAa    AJTD    SACSAL    OAKOLIA. 

The  lumJtfir  ganffUa  are  fonr  or  ^y^  in  nninber,  which  are  united 
with  eoch  other  and  the  aploal  nerves.  Tbej  form  a  plexus  upon  tbe 
aorta,  which  receives  filaments  from  the  solar  and  hypogastric  plexuses. 

Tbe  hyfiOfjoMtric  pfejtut^  is  formed  by  branches  of  the  lumbar**  and 
aortic  plexuses  and  filaments  from  the  tacral  (janglia.  From  it  are 
supplied  all  tbe  vtgeera  of  the  pelvis.  The  sacml  ganglia  are  three  or 
four  in  number.  The  lost  is  called  impar ''  or  azygos,  and  ia  situated 
in  the  median  lino  of  tho  cooejX|  and  constitutes  the  terminaiiHt^ 
gan^lwm  of  the  sympathetic. 

b 

n*^i*jecticin  upon  the  face,  and  an  intern iil  cavity. 
I  The  t^temcU  portion  is  formed  by  the  nnsal 

I  prooaasea  of  the  superior  maxiltciry  bones,  the 
!i      tiMil  booeaY^ud  by  five  cartilages,  two  of  which 

are    placed   upon   either  side   and    one   in    the 

middle.     The  carttlagiw^ut  tseptum  is  placed  in 

median  line  ^'  it  is  thick  fiat,  and  triangulnr, 

ittn;^  by  its  superior  edge  with  the  ethmoid, 

acnd   by  its  inferior  edge  with  the  vomer.     Its 

Anterior  edge   uniU^s  with  the  lateral  and  alar 

cartilagei.  It  frequently  deviates  from  the  me- 
dian line.     The  laUral  cartilatfcs^  are  triangijli»r» 

one  being  placed  on  either  side,  attached  above 

and  behind  to  the  bone,  in  front  with  the  septum, 

and  b«low  with  tbe  alar  cartihtge.    The  alar  oar- 
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tUapres*  are  two  10  mimber;  they  fomi  Oie  lower  portion  of  the 
ftud  tbe  opening  called  the  nostril.     It  is  an  irregnlnr,  seDiuetltf 
cnrlilagei  aud  has  a  Dumber  of  gmall  pieces  of  eartitag6  nttacbeil 
it,  by  which  the  noethl  is  kept  open.     These  cariila^fl  nre  held  to- 
jrether  by  a  fibrous  tissue.     The  Mn  which  covers  Oic  ncme  it  tliii' 
and  stronp,  and  entered  with  numerouB  sebaceous  follicle?^  whiiA  i 
frequently  recngnised  by  their  being  discolour^.     The  haira  Tiail 
io  the  nostril  are  termed  vthntsx. 

The  captty  of  the  nose  ia  formed  by  the  Dt?al  focna?.     The  mnf  i 
(he  cribriform  plate  of  the  ethmoid,  the  floor  is  the  hard  pftlate.     V 
each  side  there  are  three  scrnlb  formed  by  the  turbinate  bones. 
tween  the  superior  and  middle  turbinate  bonea  is  tbe  fmprrior  mt^t 
between  the  middle  and  inferior  turbinate  bones  is  the  mithJle  \ 
tm;  between  the  inferior  turbinate  bone  and  the  floor  of  the 
the  tnffrior  mcatut. 

Tbe  nose  is  lined  by  a  muc4>us  membrane,  called  pttutfaiy  or  SrhnfC 
derton^  which  is  thick,  soft,  and  redj  owin^  to  its  vast^ularity,  and 
largely  supplied  with  nerves,  being  the  seat  of  gmcll>  This  meinbtiM 
lines  the  meatuaes  of  the  no^e,  and  is  continuous  with  the  mneodf 
meiiibrane  of  the  mouth,  tachrvnial  canal^  Kostachinn  tuhe«  frontal 
»inus,  and  ethmoidal  cells.  It  is  supplied  by  the  first  and  JiAh  noun 
of  nerves,  and  by  branches  of  the  iniemni  maxillary  artery. 

TBS  tra  Ati>   1T8   Arpsift>AaBS. 

The  eyehaU(F\^.  151)  is  a  sphere,  about  one  inch  in  diameter,  an ter^ 
poflLeriorly^  and  rather  less  transversely.  It  is  surrounded  by  n  ttbriwf 
ciapsule^  which  is  continuous  with  the  sheath  of  the  optic  ncr\'e  behind, 
and  the  cartilages  of  the  eyelids  in  front.  Alt  the  muscles  of  the  baU 
nf  the  eye  He  behind  the  capsule  or  fascia,  and  perforate  it,  in  ortkr  Io 
be  inserted  into  the  sclerotic  coat. 

The  icUrotic  coot*  is  a  dense,  fibrous,  white  membrane,  thinner  J 
front^  where  it  receives  the  cornea,  than  it  is  behind,  where  it  is  pr^ 
forated  by  the  optic  nerve.  The  circular  edge  in  contact  with  tk 
cornea  is  bevelled.  The  external  surface  is  anteriorly  covered  by  tlit 
roHJvnctitfat  and  posteriorly  by  fat.  Its  internul  surface  is  connocfid 
with  the  choroid  coat  It  is  perforated  by  numerous  small  foramiaa 
tranr*mitting  arteries  4nd  nerves. 

The  rttrnm*  fills  up  the  opening  in  the  anterior  part  of  the  sclera 
ties,  and  forms  about  one-eizth  of  the  whole  eyeball ;  it  is  toore  ooO' 
vex  than  the  sclerotica,  and  therefore  forms  a  pfojectinn  in  fW>iii.  It 
is  a  transparent  and  apparently  homojEeneoiifl  tianie,  but  is  in  flietre** 
posed  of  numerous  lamina?*  between  which  there  is  a  flight  qunnttty  of 
fluid.  It  is  covered  ant4*riorly  by  the  conjunctiva,  and  poistcriorly  hf 
the  epithelium  of  the  aqueous  humour. 

The  canal  of  Fonhnm  is  a  vennus  sinus,  near  the  border  of  the  coTDilt 

The  tAoroid  cfMit*  is  a  thin,  vascular  tunic  of  the  same  exti^nl  ai  iKe 
ioferoliGay  with  which  it  in  la  oont:iet  eit«:nially.     It  ^  filled  willb  • 


d 


TRK    ETB    AND    ITS    APPENDAOES. 


101 


bbck  colouring  matter  cadled  p^'grntmium  ntgrumf  and  consiste  princi- 
OftUjF  of  Arteries  and  veins.     It  is  truTersed  b^  Beveral  nervea.    Itti  in- 

Fig,  151. 


' 


teroal  Ujer  w  composed  principally  of  arteries,  and  c».iled  mrmbrf^na 
Rvt^9thinna ;  externally  it  is  composed  principaJlj  of  veinn,  otlied 
9a*a  p&rtiro§a. 

The  ciliary  li^amrnl*  is  a  flat,  gray,  delicate  ring,  at  tbc  juirciinn 
of  tbe  cornea  and  sclerotica,  which  unites  the  external  hordtr  of  tLe 
iris  and  the  ciliary  body. 

The  Cilia rt/  hotiif^  is  formed  by  the  anterior  portion  of  the  cho- 
roid coat,  in  contact  with  the    ciliary  liga- 
me  tit,  and  from  it  proceed  seventy  or  eighty  Fig»  162. 

abort  foldSi  called  cifiory  proceitseSf  which 
oonver^  and  are  smaller  behind  than  tbey 
are  in  front;  they  surround  the  lens. 

The  ciliary  muitcle  is  a  small,  gray  struo 
tnre,  behind  tbe  ciliary  liframent,^and  cover- 
iog  tbe  outside  of  tbc  ciliury  processes.  Its 
JlontractioQ  presses  the  lens"  towards  the 
eornca.*  (Fig.  152.) 

Tbe  iru  (Fig.  151)  is  a  thin,  circular 
membrane,*  consisting  of  contractile  tif^^ue, 
and  forming  a  vertical  septum  between  tbe 
anterior  and  posterior  chambers  of  the  eye. 

It  is  perforated  nearly  in  the  centre  by  a  foramen  called  the  ptqtil^^ 
which  in  fecial  life  is  closed  by  tbe  mcmbrana  pupiUarit,  Itfl 
external  border  is  attached  to  tbe  ciliary  lipament.  Tbe  anterior  sur- 
fkoe  is  flat,  of  a  bluish  or  brown  colour,  speckled  and  striated  ;  lownrdn 
the  pipil  the  colour  is  deeper.  I's  posterior  ^urfiice  (sometimea 
called  the  \it>eu)  is  covered  with  a  thick  layer  of  pigmentum  nigruni, 
and  is  ID  contact  with  the  ciliary  processes.  It  mny  contain  a  few 
ttnisculai'  fibres  in  its  structure.     It  is  supplied  by  tbe  ciliary  artcrloa, 
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brancbei  of  the  opbthalLDic,  And  by  tbe  ciliary  ocnres,  whlcli  piii 
Uie  Icnticalar  ganglion,  tbrougb   the  choroid  coat  to  be   dtttribvlil 
upon  it. 

The  reiina*  is  a  soft,  white  toembrane^  within  tho  choroid 

and  b  considered  by  seme  to  be  an  expansion  of  the  optic 

and  by  otbem  aa  a  distinct  nervous  structure  in  connoxioo  vitfa 

optic  nerve.     Intornally  it  Is  in  contact  with  the  Titreooa  hmm 

\  h  commcncea   at    the    opttc   nerve,  and  ternii nates  anteriorly  bv 

I   jagped  edge,  called  ora  Brrrata^  behind  the  ciliary  body.     It  ta  " 

'  Wlxind  tban  it  is  in  front.     When  perfectly  fresh  it  baa   n 

*  tioty  and  is  semi-transparent.     Its  inner  surface  is  of  a  fibroaa 

ter,  consisting  of  rsdiating  tubular  fibres  of  the  optic  nerve.     Its  o- 

ternal  surface  consists  of  a  finely-granulated  matrix^  intrrspM^ted  wA 

Tcry  delicate  vessels.     The  optic  nrrr^,"  enters  the  p^lulx:  of  tike  Mt 

on  the  inner  side  of  its  axis,  and  the  point  where  it  is  conneclrd  wilk 

the  retina  is  incjipable  of  visioD.     Directly  in  the  axis  tbeiw  esiMi 

upon  the  retina  tbe  yellow  spot  of  Sof^mmertn^,  tL  slight  eleTatioo  wilt 

a  minute  perforatton  in  its  summit.     The  central  artery  of  flit  idhi 

enters  thrf>ugb  the  optic  nerve,  and  travcniing  tbe  litreoua  Ktim<iir, 

-  supplies  the  retina  and  lens. 

Mrvtbramt  Jarobi. — Is  a  thin  latnina,  existing  between  the  ciMRiil 
and  the  retina,  consisting  of  a  number  of  elubshaped  rods,  mt«» 
spersed  with  transparent  cells. 

The  vitrrovit  httmofir^  has  a  trsn^^parent,  jelly-like  appearanee,  io4 
is  of  a  globular  form.  It  consists  of  a  viscous  fluid,  held  to  edb 
fiirined  from  tbe  hyaloid  membmnc,  which  surrounds  it.  It  la  oelov^ 
ieas*  and  its  structure  ia  best  exhibited  by  freexing. 

The  canal  of  Petit,*  is  formed  between  the  laatin«  of  the  bjiMi 
tnembranC)  and  surrounds  the  edge  of  the  lens. 

The  ztjne  of  Zivifi,  is  a  circle  of  plai tings  upon  the  vitreous  bfUMMTi 
which  dovetail  with  the  ciliary  proceesea. 

Tbe  Crytialline  /ens  '*  is  a  double  cooTez  lens,  whoee  poetcflor  mm* 
face  18  more  convex  than  its  anterior.  In  childhood  it  ia  aphertnil, 
and  in  old  ago  it  is  flattened.  It  is  tranF>parent  and  sofV  mhI  mu^ 
rounded  by  a  capsule  which  contains  a  thin  fluids  called  liquor  Jlw^ 
aagni.  It  oonaiaCa  of  eoncentrio  laminaDi  having  a  tendency  to  dlvi^ 
mto  three  equal  aegmente. 

The  aqutout  humovr^  is  a  transparent  fluids  occupying  the  at' 
and  poetcrior  chambers  of  the  eye,  bathing  the  posterior  mtwht 
the  eomea,  and  the  anterior  surface  of  tbe  capsule  of  the  leHA.     lit' 


from  four  to  five  grains  in  quantity.  This  is  said  to  be  seoratod^ 
the  membrane  of  I>emourBy  which  lines  the  whole  of  the  anterior  ina 
posterior  chkmben.  This  membrane  can  only  be  traced  upon  tto 
posterior  mrhce  of  tbe  cornea- 

Tbe  tyebrowi  are  two  elevations  of  the  tkm  eorered  witli'aKiif^ 
itiff  hairs,  protecting  the  eye  from  too  strong  a  light,  and  from  At 
parapiralion  flowing   down  the  forehead;   they  materialljr  ftiif0l  At 
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'«xT»r«»too  of  coQQteoatioe.     Tlie  space  between  ibe  two  h  ca!U4| 

The  eyelidg  Of  poljt^hrm^  consist  of  gkin,  muscular  fibres,  cartilage, 
ftnd  miKHXtto  membnitie  ;  aod  wbeti  id  contact,  Jeave  a  triargular  caDal. 
which  p«fisee  traOFversety  between  them.     Their  edges  are  covered  I 
with  ct7i"a,  or  ejckshes,  which  ore  abort,  stiff,  curved  hairs,  protecting 
th^  ej^eball. 

Tarml  cartUa^^^ — Arc  two  io  Dtmiher*  That  of  the  upper  lid  is 
larger  thaD   ibat  of  the 

lower;  Ibej  are  cre^cen*  Fig.  163. 

lio  in  shape,  and  attached 
bj  the  external  and  in- 
temal      palpebral     liga- 

Q>€OtS. 

Cbfi/ttfie/rWf — la  a  Bofk 
nmeouA  nkembrane  lining 
tbe  lida^  and  covering  the 
anterior  enrface  of  the 
ball,  forming  a  fold  called 
pika  umilunaruj  near 
ibe  inner  can  thus.  It  is 
VMoaiar,  and  well  sup- 
plied with  nerves. 

Mtikomian  glands. — 
Are  Iwentj  or  ihittj 
etnall   jeUow  threadlike 

glaodd  between  tbe  conjunctiva  and  the  posterior  surface  of  the  lids, 
daachargiog  bj  nnraeroufl  orifices  along  the  edges  of  the  lids  a  viacid 
fluid  which  prevents  the  overflow  of  tears  at  night. 

Varuncidu  hchtymalisJ  —  A  8 ma  11,  red  elevation,  in  the  internal 
caothaa,  about  tbe  size  of  a  grain  of  wheat ;  consisting  of  an  aggre- 
gation of  fiiuail  sebaf'eoua  glands,  and  often  furnished  with  haira. 

Jjochr^ifKol  (/land.* — A  lobulated  gland,  about  the  size  of  a  filbert, 
and  of  a  light  pink  colour,  situated  io  a  foesa  on  the  roof  of  tbe  orbit^ 
Dear  tha  external  angular  proceBs.  It  couisists  of  two  portions,  viz., 
orbital  and  palpebral.  It  diseharges  tears  by  ten  or  twelve  ducts,^ 
wboee  orifices  open  upon  tbe  upper  and  outer  part  of  tbe  cnujunctiva. 

XMMckr^mat  eanaU.  —  These  open  by  email  orifices,  called  putfvta 
lachr^moiiaf  upon  a  papilla  at  the  inner  part  of  caoh  lid.  The  tears 
Icnter  iheta  orifices  and  are  conveyed  along  a  bent  canal  into  the  lach- 
f^mal  8A0. 

T<nmyr  tarti, — (Fig.  154.) — Arisea  from  the  os  unguis,*  and  is  in- 
■cried  by  two  dl visions*  Into  the  orifices  of  the  lachrymal  caual.  Its 
niavl  face  adheres  to  tbe  lachrytnal  sac.  This*  is  sometimea  called 
Homer's  muscle,  though  described  by  Duvcrney  in  17. 

L<ichr^mal  Mac  and  naial  duct. — Is  a  continuous  tube  contained  in 
*h0  paiittgr  formed  by  ibe  nasal  proceg*  of  the  superior  maxillary,  the 
17 
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unguifonn^  and  inferior  turbinated  bones. 

iind 
Fig.  154. 


lis  external  coat  w 
its    internfll   niucrus; 
largernbove  th^iti  it  h  WIq 
opens  into  the  inferior  mt 
the    tiftfie.     The   nrQcoas 
formB  a  femicircular  fold  or } 
The  noupclcs  t  Levator^ 
hra  supcn'oriB,* —  Ortgitk 
tlic  optic  foramen.      In 
a    broad    aponeurosis 
upper    ltd.      It   draws    tlii 
upwards* 

Tbe  /tfvr    Ktraight     m% 
arise  around  the  opiie  foi»B 
■od  aro  insertedi  bj  teDdiDouii  czpaDMons,  witbin  a  fcir  tines  of  clj 

cornea.     They  are    called 
Fig.  15S-  rior,*  inferior,^  internal,'*  and  « 

tenial." 

The  #»//>rrtor  Mt'qv^  mit» 
tnH'B  from  tbe  edge  of  tbe  * 
forauien,  and  plays  ovpt  a 
dinooa  pulle)*  upon  ibe  cM*i  , 
ridge  of  the  frontal  bo^e;  bi^^ 
ierlcd  into  I  lie  Bclerotica  benf-atl^ 
and  bf?yond  ibe  miperior  rvctna 
The    tn/frior    Mt^ue,* 
from  ibe  oa5ia1  pmeeiis  of  tbe  superior  on xillary  bone;  and 
bekw  tbe  inferior  rectus,  ia  inverted  bejoud  it,  into  tbe  acleroClira. 

Tti  a   a  A  V. 

The  orfTitn  of  bearitig  is  composed  of  three  parts :  the  Extend 
Ear,  tbe  Middle  Eur  or  Tyinptinuoi^  and  tbe  Internal  Ear  or  L»l^* 
riotb« 

The  «r/^r«rt^  (•tfr  consists  of  two  part^,  the  pinna ^  wbieb  ts  iimi«^ 
able  upon  the  side  of  tbe  hend,  and  tbe  metttun^  a  tube  leading  frnml 

Tbe^ffina  has  a  nutnber  of  rtd^es  and  hollows  upon  its  »tir 
tbeee  are:  a  prominent  rim  or  helix;  and  within  it  another  et 
prominenee,  tbe  antiheltx,  which  bifurcates  above^  90  as  to  eiieluMa 
»paoe,  called  tbe  $*uph*jii!  fttwt^  and  surrounds  a  deep,  capacioaay  eNk- 
tral  cup,  the  ronrha.  The  space  between  the  helix  and  aalilieCi 
IS  the/oM$a  innominafa.  At  the  end  of  the  helix,  in  front  of  lis 
concha,  is  a  atualt  detaebed  eminence,  the  tragus,  so  Hasted  from  In 
bearing  a  Uifi  of  hair,  rc^tnbling  a  goat's  beard.  Oppoaita  tUi^ 
behind  and  below  tbe  concha,  is  the  aniitraffus.  Below  is  iJie  pta- 
doioiis  tof^f  composed  of  dense  areolar  and  adipose  it8si)«?t.  iW 
concha  is  imperfectly  divided  into  an  upper  snd  lower  pari,  bj  the  sl» 
terior  ourrod  extremitj  of  tbe  helix* 
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^tktn  of  the  ptooa  it  thio,  and  contains  an  abundaiaoe  of  »eba- 

,'olliclea. 

he  fihrft-cariilaije  18  an  oval,  ela**tic  plate,  of  a  yellowish  colour,  in 
which  %rt;  several  fi^sj-iurea  filled  up  with  fibrous  tissue.  It  ia  attached 
by  an  artetrtor  Ugafnrnt  which  is  triiingulftr,  broad,  and  strong,  to  the 
sygomatic   proceaa,  and   by   the  po»terwr  ligament  to  the   maatoid 

Fig.  16^. 


The  muscles  which  move  the  pinna  as  a  whole  are  the  attolhm  auru 
B*  ariting  from  the  aponcurotiis  of  the  occipito-frontalis^  and  ia- 
1«d  into  the  outfit  eide  of  the  cartilagG  of  the  car  opp^^»f*ite  iho 
Bphoid  f*:««aj  the  aHtahen^  atiricvlce^  arisinp;  also  from  the  same 
aponeurosis  in  front  of  the  /.ygoma,  and  inserted  into  the  forepart  of 
the  helix;  and  the  rrtrahms  auriruf<jp^  arising  from  the  niajistoid  pro- 
ce?9  of  the  temporal  bone,  and  in.'^cned  into  the  back  part  of  the 
concha.  There  are  aldo  some  small  muscles  upon  the  pinna  itself. 
The  mnjf^r  hehcla  is  narrow,  about  half  an  inch  long»  thin,  and  sitan- 
ted  at  the  arched  superior  and  anterior  part  of  the  helix ;  its  fibre«) 
•re  Tcrticah  The  minor  helicis  is  very  small,  and  BJtuated  at  the  in- 
ferior and  posterior  arch  of  the  helix*  The  tragictu  ia  ihrcc-cornered, 
tolerahly  thick,  with  vertical  fibres  upon  the  tragus.  The  autifra- 
giruM  is  narrow  and  short,  and  pjissea  from  the  antitnigicits  to  the  anti- 
helix.  The  transvertuM  auricuJm  is  on  the  posterior  surface  of  the 
ear,  extendi njr  from  the  convexity  of  the  concha  to  the  extt^rnal  part 
of  the  aniiheiix.  The  di/ata (or  ajmhct  extends  from  the  meatus  audi* 
loriua  to  the  anterior  port  of  the  tragOB,  which  it  draws  forwards,  and 
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tbos  diUUB  the  ooncha.     The  ohliqiius  aurteulm  \9  upon  the  ml 
gutfaice  of  the  ear,  between  the  elevAtioos  of  the  fosaa  ioDoniiiiAta  i 
Ibe  ooDoba. 

The  mfQt\t$*  (Pipr-  156)  is  a  cartilngtoous  and  \xmj  oinal,  ahnal 
one  iooh  long,  narrow  in  the  middle,  and  curved  downwards;  tlie  Mk 
lining  it  is  ockvercd  with  hairs,  and  glands  secreting  wax. 

Memhrona  f^mpani. — The  dmm  of  the  ear  is  a  thin,  semf-trannpi 
rftiiy  oval  nierobrane^  separating  the  cavity  of  the  tympanum  tr*m 
lUt?  exrcrnal  ear.  Its  internal  surface  is  slightly  convex,  and  milarbfi 
to  the  bundle  of  the  malleus*  It  is  directed  obliquely  downwardi  mA 
luviaTih^  and  it  consists  of  three  latninte,  the  middle  of  which  is  ntnmf 
ond  libruuK,  and  iitrncbod  to  the  rim  of  the  bone.  The  external  iv^ 
fjice  is  a  continue tiun  of  the  cuticle,  and  the  internal  ia  eocsliuiioai 
uith  the  mucous  membrane,  lining  the  cavity. 

The  miihile  tar  or  tympanum^  is  a  small,  irregnlsr,  bony  cavity^  ia 
the  petrou:^  portion  of  the  temporal  bone,  and  houndtd  in  frocil  bv  tl? 
nii'mbrana  tympani.     It  ia  filled  with  air,  which  enters  by  the  ? 
cbiciQ  tube;*  and  contains  a  chain  of  small  boneSi  and  opentn^^ 
the  mastoid  cells.      (Fig.  157.') 

The  internal  wall  of  the  tympanum  hss  two  orifices  of  eominiiski* 
tinn  with  the  internal  ear  in  the  dried  bone;  tbe/cnr«/ra  avaiiM^  (F^ 
157),  an  openiufE  le^iding  to  the  vet»tibule,  and  the  /ene$tra  miumd^ 
iipeuing  into  the  cochlea;    both   of  these  are  olos^  by  m^nillhUM^ 

fig;i&r. 


which  prevents  the  escape  of  fluid  contained  in  these  inner  ebamhcfs^ 
mod  oniMmnnieates  Tibmtinns  to  it  The  fene»lrm  ovalts  is  klso  eloM^ 
l»i  the  fiiot-pic^cc  of  I  hit  ATapt's      B.  twteu  the  fenestra  is  the 
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*lorj/«i  tUratioo  oorre^ndiog  to  the  first  turn  of  the  cocb!ca,  and 
fnrruwed  with  two  or  three  grooves"  fur  the  nerves  which  form  the 
anttstoiurjets  of  Jucobsoti.  The  pyramid*  is  a  Btuall  cotiical  projection 
behiuci  the  feueetris  ovalis,  preseutiug  a  small  orifice  at  its  summit, 
ibnjugh  which  emergen  the  teodon  of  the  stapedius  muscle,  which  is 
fsontaitud  witbiD.  At  the  base  of  the  pyramid  is  ao  aperture  through 
wiitch  the  chorda  tympaoi*  enters  the  tjmpaimm  ;  thence  this  nerve 
fiiasea  forward  between  the  handle  of  rhe  malleus  and  the  long  arm 
of  tlie  incus,  and  emerges  through  the  Giasorian  fissure.  Above  th 
pynuiiiii  an  arched  prominence*  iudi caters  the  course  of  the  aqueduct 
gf  FaU'piiiSf  clii«e  to  the  tympanum,  and  behind  this  is  the  free  com- 
muaicatiOD  with  the  mastoid  cell^.'  At  the  upper  part  of  the  tympa- 
num in  the  oochleariform  process/  which  bounds  the  canal'  of  the  tt'n- 
8<ir  tyuipani  muscle.  Below  this  is  the  commencement  of  the  Eusta- 
chian tubf^  which  is  a  straight  canal^  about  two  inches  long,  at  first 
kiny,  then  c-trtilagioous,  and  opetting  by  a  Irumpct-sbiiped  orifice  into 
Uie  phan^nx,  behind  the  luft^rior  turbinated  boue. 

The  JthntA  of  the  tytupanum  are  four  in  number  (Fig.  158);  the 
malleus^  or  hammer,  hws  a  htmi^^  sopa- 
rmted  by  a  neck^  from  a  lutntiU,^  which  is 
imbedij^  in  the  drum  of  the  ear.  A 
•It^bt  projection  from  the  neck,  recclvei} 
Ihe  iniirrtLin  of  the  tensor  tymp^ni  mas-  ' 
cle.  Tbe  proceatuM  gracUU  is  long  and 
thin,  and  extends  from  the  neck  forwards 
and  outwards  to  enter  tbe  GUscrian  fis- 
sure; %o  it  is  attached  the  Jaxator  tym* 
pni  uiuhcle.  A  short  conical  process 
proj«.^ciiog  from  the  back  of  the  head^ 
irtictiUtea  with  the  incus. 

Tbe  /f»«^tM,  or  anvili  resembles  a  mo- 
lar tooth.  Its  body  articulatcR  with  the 
malleus.  Its  %kori  rm*^**  is  dirocted  backwards,  and  projpcts towards 
tbe  mastoid  cdls.  Its  tmxj  ents^*  has  a  hooked  apex,  which  is  bent 
towards,  and  in  contact  with  a  small  lenlicularbone,  called  orbicukirej* 
wbicb  is  often  fu«Kd  into  the  incus. 

The  $tape$  or  stirrup  has  its  base  or  foot-pieee  •  fitting  tbe  fenestra 
oralis;  one  of  its  aides  is  more  ctirved  than  the  other,  and  its  head  is 
in  contact  with  the  orbieulare. 

Tbe  muae/rJi  moving  these  bones  are  the  Misor  ft/mpinn\  arisiog  from 
the  spinous  proce^  of  the  sphenoid  bone,  and  from  tbe  Eustachian 
tube,  and  paeaes  through  tliat  canal  above  the  bony  pnition  of  the  Eus- 
tachian tuDtf,  to  be  inserted  into  the  iipp^r  part  of  the  handle  of  the 
maileufl,  which  it  draws  inward,  and  thus  stretches  the?  membrane  of 
the  tympanum.  The  faj-aforff/mjmni  arises  frnni  the  spinous  proce}*8 
of  tbe  sphenoid  bone,  and  puHses  through  the  GUHcriaii  fissure,  to  be 
ina^rlod  into  tbe  proMMUS  gracilis  of  the  malleus.  There  is  some- 
17* 
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tim^ft  anrtfhfr  and  leaser  laxator  ivtopni,     TLe  atapefJm$ 
thii  interior  of  the  pymmid^  and  its  tendon  eacap^^s  from  lU  ■ 
ill  be  inverted  into  the  head  of  tho  Btapea. 

Fig.  159. 


(V). 


p 

^^  The  Internal  ear^  or  lahyrmihf  eoosifits  of  a  bony  and 

t  fvyrtjon  :  the  bimj  labjFriDtb  eomtiata  of  three  purts^  ibe 

^H        tht  $emtcCrtutar  lanah  (8),  »»d  the  OH'hfea  (C). 
^^P  The  rrftibnfe  is  a  smalt,  tbrce-cornered  caTitVf  bebind  the  ios 

wall  af  ihc  tympanutn ;  into  it  open  the  aemicireakr  cmnak,"  bj 
oriflcM»a  Whtrtd^  niid  ihc  cochlea^  by  a  single  one  in  front.    Oo  its 
wall  ifl  the  fenestra  ovaliv  and  on  its  inner^  seTeral  nninute 
int'luding  the  nmcula  cribrosa,  for  the  entranq^  of  a  portion  af 
ftoditory  nerve.  The  aqueduct  of  the  veatibalc**  alao  penelmtei  it, 
Ihu  p'i«tenor  snrfaeo  of  the  pctrona  bono.     It  alao  oontaias  \m9 
prr'isions,  cnll^'d  A^wa  hrmift^jtherica  Atid /nt»a  nemi-ellipiiea, 
^^  The  ftemt-circular  canab^"*^  are  three  eorred  ejlindera  of  half  a  ttoa 

^H  to  diameter,  whose  extremitiea  open  into  the  Testabde  hy  five  on6oi% 
^V  oach  extremity  being  expanded  liJce  a  daak,  and  edled  ampuila^  T«t 
I  of  t bead  eanala  are  vertioal,  and  one  la  borixontal.     The  coekita  rr* 

I  aomblea  a  tnail-ahell,  and  conaiats  of  a  eooioal  otnali  which  makei  ii 

I  turna  and  a  half  apiraltj  around  an  axis  called  the  modioi^^  ml 

I  a  porous  niasa  of  boDe^  whoae  baae  ia  perforated  by  the  filaments  of 

I  cochlear  nerve.     The  tnU  of  the  cochlea  is  divided  into  two 

I  Bi^ig^  by  the  iamina  $ptrnfUt  which  tcrminatea  at  the  apex  wi 

I  liook,  called  Aifftiw/ia  ;  which  ia  covered  by  the  cupola.  The  oppaf 

^H       lifi  of  the  oanal  ia  called  »cala  vtUtLuIif**  and  Iho  lower  le  tl^  f 
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ipmponu^  These  ptnages  oommnnicate  by  an  opening  at  tbe  apex 
called  keiicohrema.  The  soala  vestibnli  opens  into  the  vestibule,  and 
the  scalm  tympani  opens  throngh  the  fenestra  rotunda  into  the  tym- 
panum, in  the  dried  bone.  The  aqueduct  of  the  cochlea  opens  by  ono 
extremity  into  the  scala  tympani,  and  by  the  other  upon  the  inferior 
surface  of  the  petrous  portion  of  the  ti'mporal  bone. 

Tqk  membranous  labyrinth  has  the  same  shape  as  the  bony 
cavities  which  it  lines,  and  comusts  of  a  delicate  membrane  composed 
of  several  layers,  containing  the  limpid  fluid  of  Cotunnius^  and  the  two) 
small  calcareous  masses  called  oioeonites. 

The  endofymph  is  the  fluid  contained  within  the  membranous  laby- 
rinth ;  the  perilymph  is  the  fluid  contained  between  the  bony  and 
membranous  labyrinths. 

The  auoitort  nerve,  ctrporiio  moRu  of  the  7th  pair,  enters  the 
meatus  anditorios  intemus  and  divides  into  a  vestibular  and  cochlear 
branch,  wluch  are  ezpaoded  upon  the  membranous  labyrinth  and  the 
walls  of  the  eoohlei 
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rSTOW>-*T  18  lbo4  science  nrliieh  treats  of  the  avtions  or  funcHona 
ftr  to  living  organized  beiogs  during  the  cod  tin  nance  of  heaf/hj 
OT  nnrmal  life. 

Thef»e  aetiofiF,  when  they  occnr  in  a  disturbed  or  irregular  njiinner, 
constitute  ditratte^  ox  almormal  life ;  and  become  the  Bubject  of  iho 
fcience  of  Patholorjj.  Every  living  being  is  organized, — th»t  i?«, 
composed  of  different  parts  or  oryanny  eaeh  of  which  baa  its  definite 
ftmcture,  by  which  it  differs  from  other  parts^  and  is  ctipnble  of  ful- 
filling a  certain  end.  The  complex  niatter,  which  enters  into  the  cc>tii- 
po^itioo  of  no  organized  being,  or  organisntf  Ib  called  organic  matter, 
ftod  is  obtained  by  its  proximate  analysts.  By  its  ultiumte  analyms, 
ibis  matter  is  resolved  into  its  elemcntaiy  principles^  or  inorganic 
elemcDts,  socb  as  constitute  other  objects  iu  nature. 

The  mioenil  kingdom  does  not  exhibit  the  same  distinctness  and 
variety  of  structure,  in  the  component  parta  of  its  various  bodies,  nor 
U  there  any  adaptation  of  these  parts  to  separate  funetions;  they  are^ 
therefore,  called  unonjanizrd  or  iiK^rtjanic^  and  are,  by  chetnicjil  nna- 
ljsi«,  resolved  into  those  simple  elements  which  adiuit  of  no  farther 
tabdiviaiaD. 

Organized  bodies  are  found  in  one  of  two  states  or  conditions,  viz., 
that  of  H/e^  or  death.  That  of  life,  is  a  state  of  action,  or  of  capacity 
-Ibr  action*  Thiit  of  death,  is  one  in  which  all  vit^il  action  has  consed, 
-#Dd  to  which  the  disintegration  of  the  organized  body  suceeids  as  a 
natural  con  sequence. 

An  organisted  body  in  a  state  of  active.  life,  exhibits  cerfoin  pro- 
ae»es  by  which  its  growth  and  nutrition  are  provided  for,  and  which 
etltbl#  it  to  resist  the  destructive  in^uence  of  surrounding  agents. 
The  object  of  these  processes,  is  to  promote  the  development,  and  to 
preserve  the  integrity  of  the  body  itself.  The  simplest  animal  or  vege- 
table, ifl  mo  illustration  of  this  remark. 

The  very  proi'osses  which  dennte  vital  activity,  may  be  sometimes 
temporarily  suspended,  even  in  fully-foruHd  aisimals  and  vegcttiblcB •, 
and  in  such  instances,  life  may  be  said  to  become  dormunt.  Of  ibis 
we  haire  an  example  in  the  ordinary  wheel-animalcTile,  wliit-h.  nlihongh 
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apparently  killed  by  the  di^nng  up  of  tb^  fluiti  m  whieb  it  had  li^*f 
immersed^  will  speedily  renew  iu  fictive  movements  on  being  agili 
supplied  with  water. 

Organized  bud  lei)  are  capable  of  being  re^lv^iJf  b^  elieiBSe«t  a9»^ 
lysis,  into  the  inorganic  mtnpte  eletuenia ;  but  tbo  \hi  of  iabiiraett 
obtained  from  tht?^  Bcmrce,  is  EoasH  in  c>ompArisot]  with  IhoM  foQUi  li 
the  inorganic  world,  being  ntily  about  eighteen.     Of  thcxCf  f«ittr  mlmm^ 

are  considered  ei&i>  ndfilj  tjk,,  cttrb*>n, g*iy,  hytirt)gieii,  itid  nitnifil. 

Two,  at  least,  of  ihese  will  bd   foui      in   evt«ry  orgsnio  cotnp'^SBl, 

The  other  simple  i^ubstanocs  arc  fu\i^ 

le^is  extensively  diffused  ;  thaflfi  ipav 

cssrnfidl  elements.     These  are,  i 

calcium,  potassium,  mngneBiumf 

fluurine,  iodine,  ^tiiil  broisttie;  tl 

sively  from  mariue  pUntv  and  ai 

mCIBENTAL  ir.EMKIfTi. 

Chlorine. — Chlorine  docn  not  esiat  free  jd  or|riiDic  nature,  bat  iwt^ 
in  combination  with  merallie  bafUSj  or  with  hydrogen.  The  chloffiii 
of  sodium,  or  couinion  Halt,  in  a  eongtiluent  of  tie  animal  ftmilt^  sii 
in  certjiin  clashes  of  anim^b  mniit  be  regarded  m  eftscnltal  to  IM^ 
because  it  is  the  source  of  muriatic  or  bydroehloric  acid^  the  pfiiiiiti 
of  which  is  one  of  the  conditions  of  their  digestioo. 

Iodine.  —  iodine  osisis  in  Hpongej ;  and  has  been  deli^tod  in  lli 
oyster  and  other  marine  molloseB, 

Bromine.  —  Has  been  found  in  marine  ptautii^  and  in  tbe  aaliet  of 
at  Kast  one  animalj  the  jnnibina  violacea,  one  of  the  teetacfoo 
uiolluscs. 

Fluorine.  — FlnoHne  edits,  combined  with  Hme,  in  the  bones  and 
teeth  of  animaK  It  has  been  fttund  a]»^o  in  the  Tegc table  kin^jtm 
to  a  suihcient  extent  to  account  for  itH  existence  in  the  anima)  kitif 

Sulphur. — The  sulphates  are  among  the  salta  met  with  in  ihm  i 
lysis  (»f  vegetable  tiefsaeB|  and  sulphur  ia  partiealaHj  found  in 
orders  of  plants,  as  tbe  oniciferous  ^mily  and  the  liebens.  In 
cruciferous  plants — ^auch  a»  the  Cfjlewortit — the  pretence  of  sufpbtfrll 
indicated  by  the  iuiell  of  lutphuretted  bydrogco,  gifen  off  duriltg 
tht'ir  decomposition. 

JVto.Kphonu. — Phospbonis  hardly  eiitta  free  in  any  part  of  tiatnrt 
The  salts  which  ita  acid  com bi nations  with  oxygen  form*  are  videlj 
spread  through  the  three  kingdoms  of  nature,  and  appear  to  lurit  W^" 
porta nt  offices  ansigned  to  them  in  tbe  eeonomy  of  organid  life. 

In  the  animal  kingdom  pbospbatea  make  a  pmrninent  figtifie 
its  saline  constituents.  It  baa  even  been  believed  of  lata  that 
bined  phosphorus  exists  in  the  animal  bodj,  as  in  albumen  ixi^j 

If  the  phosphate's  in  the  humnn  body  amount  to  abottti  ' 
part  of  its  weight,  as  indicated  by  some  calculations,  thcii  evt 
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b'-ly  must  (^ontain  sovonil  pnuutls  of  plmsphorus.  The?  pliosplintrs, 
ind  partitulurly  the  phosphate  of  liuio,  are  the  chief  hard  materials 
of  the  bf-^nes  in  vcrtobnited  animals,  the  carbonate  of  lime  being  in 
Tery  inferior  proportion.  Id  the  true  shells,  as  in  those  of  the  crus- 
taoeooa  molluscs,  or  testaceous  animals,  there  appear  to  be  no  phos- 
phates, the  hard  substance  being  almost  entirely  carbonate  of  lime; 
but  in  the  true  crustaoeous  animals ;  as  in  the  shells  of  the  lobster, 
crab,  and  crayfish,  there  is  both  phosphate  of  lime  and  carbonate  of 
lime,  the  latter  predominating.  In  egg-shells  there  is  a  portion  of 
phosphate  of  lime,  while  the  predominating  constituent  is  the  carbo- 
nate of  lime.  The  bone,  as  it  is  termed,  of  the  cuttle-fish,  contains 
no  phosphate  of  lime.  In  the  zoophytes  the  composition  of  the  in- 
durated part  varies  in  different  animals.  Madrepore  consists  entirely 
of  carbonate  of  lime,  without  phosphate;  and  the  red  coral  yields  a 
little  phosphate  of  lime.  In  the  higher  animals  phosphates  are  found 
generally  throughout  the  fluids  and  soft  parts^  as  well  as  in  the 
skeleton. 

Siiiroiif  or  Sih'vium,  —  Silica,  or  silicic  acid,  is  found  in  small  pro- 
portion throughout  the  organized  kingdoms  of  nature.  In  the  animal 
kingdom  it  is  met  with,  in  trifling  quantity,  chiefly  in  the  bones  and 
in  the  urine.  In  the  vegetable  kingdom  it  performs  the  important 
oflice  of  imparting  strength  to  the  stem,  as  in  grasses,  so  as  to  enable 
them  to  support  the  weight  of  the  grain.  In  the  stem  of  the  equisc- 
tacea,  or  horse-tails,  the  silica  is  seen  to  be  disposed  in  a  orystulline 
arrangement.  In  the  bamboos  of  the  East  Indies  there  occurs  a 
dopohit  of  pure  silica  in  considerable  masses,  to  which  the  name  '^  Teba- 
shon  "  is  given,  and  to  which  various  mystical  properties  are  ascribed. 

Pntauium,  —  The  ashes  of  trees  and  of  herbaceous  plants  growing 
elsewhere  than  on  the  sou-shore,  contain  the  carbonate  of  potassa ;  and 
fuch  is  the  sufficient  proof  of  the  existence  of  potassium  generally 
throughout  the  vegetable  kingdom. 

In  the  animal  kingdom  potassium  is  not  found  so  extensively 
diffused.  Salts  of  potassa  exist  in  some  of  the  fluids  of  the  human 
body,  as  in  the  blood,  the  milk,  the  urine.  The  same  salts  arc  abund- 
ant in  the  urine  of  herbivorous  animals;  that  is,  the  excess  of  potassa 
received  with  vegetable  food  is  thrown  off  by  the  urine. 

Sodium.  — Soda  is  more  particularly  the  alkali  of  the  animal  king- 
dom. Besides  the  chloride  of  sodium,  widely  diffused,  as  already 
mentioned,  in  the  animal  kingdom,  the  sulphate  of  soda,  phosphate 
of  soda,  and  various  combinations  of  soda  with  the  organic  acids,  are 
met  with,  particularly  in  the  animal  fluids. 

Calcium, — Lime,  or  the  oxide  of  calcium,  exists  widely  spread  in 
organized  nature.  Id  the  vegetable  kingdom  the  salts  of  lime  every- 
where exist  in  minute  proportion,  while  in  the  animal  kingdom  these 
nits  accumulate  bo  as  to  obtain  a  particular  prominence,  as  has  been 
•Irpady  indicated  under  the  head  of  phosphorus. 

Ilafputium.  — Magnesia,  or  the  oxide  of  magnesium^  exists  much 
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more  f^rtnglj  than  lime  in  orgnnte  nnttsrc,  Pbo.«phfife  nf  magfiMi 
u  ft  suit  of  coutinuiil  recurrence  in  the  vheiuiciil  aimlvMs  of  ibe  pnii 
of  vegetables.  Thus,  in  the  ashe^  of  wheats  ryo,  beans,  and  peuiv 
the  pfio»pbate  of  magnesia  exiato  to  a  considerable  extent,  li  tW 
iM^iin;  in  the  human  bl(x>df  and  in  tbc  bouoa. 

Ji'on,  —  lr(»n  nppeiirn  to  posaem  imporUnt  oflficea  in  organic  natnra. 
Irs  oxide  ejiktSy  combined  with  phu^phuno  a^id,  in  auch  seeda  aa 
ivheat^  rye,  and  pease;  and  the  oxide  is  di^covcruble  in  the  aahea  «il 
varioua  kind^  of  wood, — ^for  example,  in  the  aabct  of  firewood,  tlit 
oxide  boa  been  found  to  the  extent  of  2*2  3  per  cent  In  the  Mkiinal 
kinjfdom  Iron  is  a  univeraal  constituent  of  the  bk»od. 

MaHt/anrtw, — Munganeae  is  found  in  tbo  aDaljt»ia  of  vanou»  ^ 
and  ahio  in  the  bniuau  hair. 


►  WOQfll^ 


'A 

the  nt^^ 


Bi^tween  these  elcmontary  subatanoos  and  the  orf;anized  antinaKnr 
Tegrtuble  structure,  there  exista  a  claaa  of  compounds^  called  prozv* 
ma$e  privip/rn^  or  tn-gnttic  otvqymntU^  or  ttrtjonisahU  wul 
Thcae  are  obuined  in  the  tirst  stage  of  cbcniical  anul^ais  of  the  < 
animal  and  vcgtrtuble  ti^ues,  and  may  be  rf*fM)lved  by  further  atiajjaif 
into  their  simple  elements.  Fur  example^  bj  the  fir«i  axuil^ 
mu»*Uj  we  obtain  the  proximate  prinetj^e^  called  fibrine^  whlc 
chief  eon^titueiil;  subsequeutlj^  b^^  the  anaiysts  ot  fibrin ^^  we  { 
the  simple  elements,  oxygen,  hydrogen,  carbon,  nitrogen,  and  fl«]| 
in  eertniri  proportions.  So,  on  the  other  hand,  by  Rjnthc^,  the  i 
ganic  ehnneiitti  will  produce  the  organic  compound  fibrtue;  froBi  whki 
ag;aiu,  the  or^r;inic  stnuturr,  muscle,  is  obtained.  This,  how^rer,  km 
never  been  effected  in  the  laboratory,  but  solely  in  the  living  bttlf. 
As  the  proximmtc  elementa  ana  made  up  of  uttimale  elements^  m  lilt 
iolid  texture  and  fiutds  of  organic  bodies  are  compoaed  by  the  oma 
of  the  proximate  efementa.  By  the  union  of  textures,  organa  aft 
formed ;  by  the  union  of  or^na,  the  body  itself  is  framed. 

The  true  proximate  principles  are  those  subsiancca  which  Are 
obtained  by  the  analysis  uf  the  orgnni^ed  textures;  such  are, 
atart'h,  and   ligninc,  from    the  vegetable;    and  albumen, 
tibrine,  from  the  animal  textures.     From  these  again  are 
great  variety  of  pnxlucts  by  various  prooeaees,  owing  to  the  ten 
which  their  elements  have  to  form  new  comhlna^ODS.     For  exi 
by  boiling  starch  in  dilute  acide^  it  becomes  converted  into  a  kis 
gum,  and  ataroh-auj^r      A  large  claas  of  organic  cooiponndi  in 
formed,  which  It  seems  proper  to  distinguijih  from  Ibe  true  proxioMai 
prineipli'S,  under  the  name  of  teamdar^  organic  temptmmdM* 

In  anutyziitg  both  the  primary  and  secondary  ocgMlie  elumeii^  lii^ 
are  found,  in  the  niajiirity  of  caseSi  to  be  compoeed  of  tbfwc  ( 
eeoential  f lemeot* ;  althuugh  in  the  aeonodarj  ort^anio  prgduelat 
vegf5tablo  elaaa,  wc  meet  a  few  inataneef  of  binary  eomf 
limplc  ckmenta* 

When  an  nrgante  subatanoe,  which  b  ao  ennstrneied  as  In  I 


iifei 


Fig.  160. 


©ISTOCTION  BETWEEN  ORGAKIC  AND  INOEaANIC  BODIES.    213 

of  ft  living  organism,  is  examined^  it  is  found  to  possess  some  vory 
dtatioL-tive  cburacters.  It  contains  water  lo  coDsiderable  proportion; 
its  form  is  more  or  less  rounded,  and  free  from  angularity^  and  it  18 
nevtsT  eijslalliied.  When  it  is  oeGeasary  that  it  should  possess  con- 
siderable hardncfijS;  the  amount  of  water  is  small,  and  an  inorganic 
nftteviai  ia  oomfained  with  the  organic  matter,  as  the  pboFiphate  of 
lime  with  gebtine  to  bones,  or  the  ailez  with  the  epidermic  tissues^  in 
,  planfs.  J 

An  of|^tiised  body  is  composed  of  part.«i  which  differ  from  each 
Oiber  in  atruotore  and  fanction ;  it  may  be  subdividod  into  a  <i«nes  of 
teztores,  each  differing  from  the  others  in  physii^al  and  rital  proper- 
ties. When  a  great  variety  of  texture?  exist  in  an  animal^  it  is  an 
iudi cation  of  a  high  degree  of  organization. 

The  simplest  and  mri«t  elementary  organic  form,  is  that  of  a  cell 
eoDraining  another  within  it  (nucleug)^  which 
ajrain  contains  a  granular  body  (nudtofus), 
(Fig.  IGO,)  This  appears  to  be  the  primary 
farm  which  organic  matter  takes  as  it  passes 
from  a  condition  of  a  proximate  principle  to 
that  of  an  organized  structure. 

In  some  auimuls  and  vegetablcSr  the  whole 
I    '  inponed  of  oelJs  of  this  kiud^  and  in 

Ti  puient  of  the  embryo,  all  the  tlMues, 

hu\ffevi  r  iJi-vsimilar,  arc  composed  of  cells  which 
are  afterwards  metamorphosed  into  the  Tarious  structures  that  mako 
up  the  perfect  being. 

K?ery  organised  body  has  a  deliDite  form  and  Mstej  it  has  also  ita 
Ofjg^O  fom  pareotfl,  and  has  an  allotted  (tine  to  live;  and  after  death 
It  pi0ses  by  deeomposition  into  the  simpler  combinsitioDs  of  the  inor- 
ganic ^ 

Or-  Hlies  grow  by  materials  which  are  deposited  within,  and 

carried  Ui  tbe  different  parts  of  the  structure  by  a  vital  proeeps.  They 
baw  aliso  the  power  of  repairing  parts  lost  either  by  injury  or  disease. 
farts  that  have  been  removed,  may  be  rephiced  by  a  process  of  growth 
in  tbe  plant  or  animal,  and  thia  process  is  the  more  energt^tic  in  pro* 
partioQ  as  tbe  structure  of  the  organized  body  m  more  simple.  The 
part  that  haa  been  separated^  however,  in  the  higher  orders,  perishes; 
but  in  the  lower  orders,  it  often  happens  that  the  severed  portion  be- 
comes a  D«w  and  independent  being,  as  is  the  case  with  the  hydra,  in 
lbs  fttiiaaal  kingdom,  and  with  certain  members  of  the  vegetable 
kingilom,  cuttings  of  which  will  often  produce  a  similar  plant  to  that 
&om  which  it  was  taken. 

Orgnnised  bodies  have  the  power  of  appropriating  or  assimilating 

to  their  own  textures,  other  subf^tances,  both  organic  and  inorganic 

I       By  rinoe  of  this  process,  plants  and  aTiimals  are  continually  adding 

'       to  tbem«elveii  new  matenals  by  which  tUey  are  nourished.     Plants  de* 

■■ife  tiieir  n&urisbment  from  the  inorganic  worlds  from  the  excretiona 
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of  aDimalB*  and  from  decajing  organic  matter*    Animala^  em  tbe 
bandy  can  be  noumhed  only  bj  organic  matU^r^  either  animal  or 
table.     Hoth  poesesa  the  power  of  re^arran^ing  the  eonatitatenia 
theae  substances  into  forms  identical  with  those  of  the  elcmeiili 
iboir  varinns  tisRuea* 

But  whilst  Dew  matter  Is  being  deposited,  the  old  partici 
thrown  oflf,  otherwise  the  pnowth  wonM  be  nntiruit^d;  and  If  e; 
tion  alone  went  on,  dii^nrganization  would  very  *oon  0<5cur.      In 
operaliuns,  new  combinritionj*  are  cantinunlly  tJikinff  place,  as  it 
in  opposite  directions;  in  the  one,  from  the  Btmple  to  the  eoni|ilnr 
giinized  parts  ;  tu  the  other,  frani  the  coniplex  eon^tituenta  of  ibe  lef^ 
tnre^  to  the  t^imple  organic  or  ionrgiinic  compounds. 

From  the  ^eromposttion  of  animal  and  vetr<? tabic  matters,  a  ^f^ 
variety  of  producta  results.  This  decompnjitioo  is  of  two  kinda,  diK 
tinguisthed  by  the  names  of  fermmfatvm  and  pvtrr/nrtttm  ;  tha  ^MWH 
term  has  been  limited  by  Liebig  to  the  decomposition  of  BiibalaD<<0 
devoid  of  nilrYigeUf  and  the  ktter  to  that  of  asotized  Aub«tanei?t.  Thf 
producta  of  this  decomposition  are  nitrogen  and  hydrogi^n  (wbieli 
partly  eacape  in  a  free  state),  water,  carbonic  aeiiJ,  carburetted  hf* 
dro^^Oy  olcBant  gas,  ammonia,  cyanogen,  pru^^sic  acid,  phoapbunrttel 
hydrogen,  and  hydrosulphuric  acid;  while  in  aome  ca«c8  the  eletniili 
reunite  in  different  proporUons,  so  as  to  form  a  new  organic  (x>tnpoQl4 
aa  in  the  production  of  sugar  from  starch  in  the  eacobarina  fensfBte* 
lion.  Bometimes  from  one  organic  substance  two  new  componmif  vt 
generated,  one  organic,  the  other  inorganic;  %s^  in  vinous  fermeotaliaiiy 
during  which  carbonic  acid  and  alcohol  are  formed  from  sugar. 

The  conditions  more  or  less  ner'cs^ry  for  the  spontaneous  dtetimf^ 
sitioQ  of  organic  matter^  are  moisture,  the  aeoCMi  of  atJaf«{»b«rie  ak, 
and  a  cenain  temperature.  The  first  and  lad  are  alwAji^  uru  Miiij, 
the  second  not  invariably. 

The  gaseoufi  products  of  the  decomposition  of  animal  matter,  and 
of  the  human  body  in  pnrtimkr,  are  carbonic  acid»  sonielimi»  niti^ 
gen,  hydrogen,  sulphureltc'd  hydrogen,  phosphurctttd  hydrogen,  aad 
ammonia.     Acetic  acid  is  also  formed,  and  somerimcs  nitrio  aoid.      ~ 

)iy  oontrastjnEf  the  ch«racter«of  organiied  bodies  as  dcseribed, 
those  of  the  inorininic  world,  the  distinction  b*Hwcen  the  iwii  tnay 
seen*  Inorganic  bodies  are  either  aenfurm,  li'|uid,  or  kolid  ;  ibey  i 
irregular  in  shape,  and  generally  anguhir  No  dij$tinction  of  parta 
organs  is  to  be  found  io  the  mineral  t^ubstjince;  its  minutest 
in  in  ettry  reapect  of  the  same  nature  as  the  largest  maas. 
bodies  are  unlimited  in  siae  and  duration,  continuing  for  ages 
angmcntation  or  ws^te,  providt'd  no  meehanieal  or  chemical  agetti  bl 
bnmght  to  act  upon  them.  There  ia  in  ihem  no  growth  from  int#fiial 
depusition;  they  increase,  if  at  all,  by  particles  dep<>»ited  witboni; 
ib«re  is  no  power  of  reprrKJucing  tbcmselres,  or  re|iairing  loai 
&0  excretion,  no   aAHimilation,     The   constant  round  of 

in  the  living  organised  atnkstttrei  and  whicb  ia  cmDod 
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if  wtnting.  Tbe  tffioities  of  their  component  elements  being 
Mtnfied,  lU  remaiDn  at  rest  Chinge  is  the  exception ;  rest  the  law. 
Whilst  in  organised  bodies^  reU  is  the  exception,  change  the  law. 

DISTINCTIONS  BETWEEN  ANIMALS  AND  YEOETABLES. 

Under  the  head  of  organized  bodies  are  included  both  animals  and 
vegetables ;  and  it  is  therefore  desirable  to  point  out  some  of  the  cha- 
racteristic differences  between  these  two  kingdoms.  Development, 
growth,  excitability,  propagation,  and  decay  are  the  general  phenomena 
and  properties  of  all  organised  bodies,  and  are  the  resnlts  of  organisa- 
tion ;  but  there  are  other  properties  peculiar  to  animals,  which  may 
therefore  be  termed  aninud^  in  contra-distinction  to  the  general  organic 
properties;  these  are  aema^tion  and  voluntary  motion.  Plants,  it  is 
tme,  are  not  entirely  destitute  of  motion ;  their  organization  is  attended 
with  internal  motions,  such  as  the  circulation  of  the  sap;  moreover, 
they  turn  spontaneously  to  the  light ;  their  rootA  seek  the  most  nutri- 
tions soil,  and  some  even  perform  evident  movements  which  seem  to 
be  spontaneous,  as  if  they  indicated  sensibility.  Such  movements  are 
seen  in  the  sensitive  plant  and  in  tbe  Venus'  fly-trap.  These,  how- 
ever, are  strictly  organic,  and  result  from  physical  changes  produced 
directly  in  the  part  impressed.  Plants  are  irritable  but  not  seimble. 
Irritability  mtist  not  be  confounded  with  sensibility.  Plants  cannot  be 
said  to  possess  sensibility  unless  they  manifest  consciousness. 

The  presence  of  a  stomach  is  another  characteristic  of  animals.  This 
may  be  a  mere  result,  however,  of  the  nature  of  their  food.  Yegeta- 
blea  obtaining  their  food  in  a  liquid  or  gaseous  form,  do  not  require  a 
cavity  for  its  reception.  The  only  instance  in  which  such  an  organ 
may  be  supposed  to  exist  b  in  the  case  of  the  pitcher-plant,  in  which 
the  leaves  are  so  arranged  as  to  form  cavities  for  the  retention  and 
BoloUon  of  the  bodies  of  insects ;  the  dissolved  food  is  then  absorbed 
into  the  plant. 

Animals,  on  the  contrary,  cannot  live  on  inorganic  materials ;  they 
can  only  employ  them  as  food  after  they  have  been  united  into  certain 
peculiar  organic  compounds.  Now,  as  they  cannot  incorporate  any 
alimentary  substances  into  their  own  tissues  until  they  have  been 
reduced  into  a  fluid  form,  they  require  a  cavity,  the  stomach,  to  effect 
*his  reduction. 

Another  difference  is  observed  in  the  manner  in  which  the  first  dc- 
elopment  of  the  germ  takes  place.  The  first  nisus  of  animal  develop- 
ment is  towards  the  formation  of  a  stomach,  for  the  internal  reception 
and  digestion  of  food ;  whilst  the  first  processes  of  vegetable  evolution 
tend  to  the  production  of  a  leaf-like  membrane,  which,  like  the  perma- 
nent/viuf  of  the  lower  elasses  of  plants,  absorbs  nourishment  by  its 
expanded  mirfaee  only.  The  seed  of  the  plant  and  the  egg  of  the 
animal  conaist  prinoipally  of  a  store  of  nourishment  prepared  by  the 
parent  for  the  mipply  of  the  genoi  which  is  introduced  into  the  midst 
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of  it*  In  botb  insUnees,  the  firs^t  d^velopmcDt  of  t)ie  gtwm  i#  ifiloi 
niettibrsDoufl  expanBioti,  which  nbsurbft  tie  alimenUrj  inmteriaib  wkk 
which  it  is  in  couUct^  and  prepares  it  for  the  nourit^buieiit  of  IIm  t0- 
bryooic  tth-ucttire«  Id  plants,  this  tnembranouj^  expausion  abftorlii  hf 
its  oufer  surface  only^  which  is  applied  to  the  albumen  of  the  aeed.  u 
animals,  the  expaofiion  h  developed  in  such  a  manner^  that  ilflnifoaadl 
the  albumen 7  inclosing  it  in  a  bac,  oi  which  the  inner  aurfftoB  oolf  ii 
concerned  in  absorption^  and  becomes  the  temporary  atouacla  of  the 
embryooic  struct uro. 

The  circufation  is  much  more  Mmple  in  plants  than  lo  animak,  cpl 
ie,  in  tbeni,  never  provided  with  a  special  organ  for  the  dialiibaiai 
of  the  sap ;  they  have  no  heart. 

The  function  of  respiration  has  usually  been  enumerated  amoiiit  At 
diatiQctive  characteristics  of  animals  and  plants,  it  being  anppoMd  ikrt 
oiygen  ia  absorbed  and  carbonic  acid  evolved  by  the  fonBor^  aad  i 
OOOTtrie  change  eflected  in  the  surrounding  air  by  the  kttflf.  l%ii, 
however,  is  not  correct,  the  products  and  procet^  of  re^pirattan  hm^ 
the  same  in  both  ;  whilst  the  absorption  of  carbonic  acid  aiid 
tion  of  oxygen  which  take  place  only  in  day-Jight,  is  much  nioi 
gous  to  the  di*jf*tk)m  of  aninmls.  Lastly*  plants  having  only  out 
of  manifesting  life,  namely,  by  vegetation,  do  not  require 
organs  in  adduioD  to  their  roots^  stem,  and  leaves,  and,  with  tlia  txee^ 
tion  of  the  organs  of  fructification,  present  merely  a  repetitioii  vltfk- 
fectly  similar  part«,  in  all  of  which  the  simple  relation  of  bnnolin tt 
leaves  ia  the  same,  and  even  the  sexual  organs  are  eyideoU^  allM  Ii 
the  leaves,  and  in  some  cases  are  transformed  into  them«  na  anlHUJI. 
on  the  contrary^  the  reciprocal  action  of  circuIatioQi  reapiratioa,  a«4 
the  nervous  system  is  actually  neceaaary  to  life.  The  respiratory  wt^ 
monts  are  dependent  on  nervous  influence;  but  the  ncrm  do 
exert  this  influence  unless  supplied  with  bluod  which  has  beeo 
in  the  lungs;  and  the  blood  ugain  is  not  sent  to  the  diSereot  OMM^ 
and  therefore  not  to  the  ner\'ed,  unletts  the  con  tractions  of  llio  Mrt 
are  performed  ^  while  the  heart  in  ita  turn  is  dependent  on  lh«  ial^ 
once  of  arterial  blood  and  the  nerves.  The  brain,  heart,  and  loaf^ 
therefore,  may  be  likened  to  the  main  wheels  of  the  animal 
«ach  acting  on  the  other,  and  all  set  in  motion  hy  the  diaoge  vi 
ml  which  takes  place  in  respiration. 


ELE1HENTARY  PARTS  OF  ANIMAL  STRUCTtaK. 


a 


The  animal  body  is  composed  of  fluid*  and  §oiidt.     The 
eoQjititiite  the  blood,  chylp,  lymphs  and  the  aecretioQa  of  t^ 
glands ;  the  latter,  the  varioui^  textures  and  viscera*     The  prm^ 
of  fluids  far  cxceeda  that  of  solids,  though  it  is  a  dtilicnlt  laativr  la 
form  a  positive  estimate.     Kichcrand  jnys  they  are  in  the 
«f  six  to  one  ^  Chauaner  of  nine  to  one.     The  latter  found  thail 
bod j  whicb  weighed  one  hundred  and  twenty  pounds,  aAer  i 
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an  oveti  weighed  only  twelve.     Bltimenbocb  poffsessed  tbe  entire 

rfftifg  dry  munjtny  of  a  GuaDche,  which  with  all  the  mnscies  aod 
IfM^ni,  weighed  only  seven  pcunda  tind  a  hiilf. 

Water  i»  one  of  the  mngt  iDiportant  of  the  coD8tltiients  of  the 
huroan  body;  it  enters  larp:ely  into  the  composition  of  ail  the  Suida, 
and  gives  flexibility  and  fioftness  to  the  various  solid  textures.  It  ia 
also  a  solvent  of  many  organic  nsatters,  and  either  in  solution^  or  sua- 
pension f  sen*e«  to  carry  them  to  the  various  textures  and  organs*  As 
a  general  rule,  the  amount  of  water  contained  in  an  organized  struc- 
ture beor^  a  proportion  to  its  vital  activity^  though^  of  course^  there 
are  exceptions  to  this  rule* 

It  ba^  been  already  shown  that  there  exists  between  the  inorganic 
flemeots  and  the  organized  animal  or* vegetable  structure  a  class  of 
eoTitpotindf  called  proximate  privnplrs^  aod  that  from  these  a  great 
variety  of  products  could  be  obtained,  owing  to  the  tendency  which 
their  elements  have  to  form  new  combinations,  and  that  these  latter 
were  called  neronJari/  or/fa ffie  vompinndg.  The  following  table  ex- 
hibits iheee  two  classes  of  substances. 


btD.) 

Ine.    I  Compounda  of  protelae. 
ine.    J 
GvUtioe. 

boiidriiia* 
Olciacw 


Btearroa. 
Mftrfiiiriiia. 

Globuliae. 


Er"  or  Hthic  .dd.  }ln*«»ri»«- 

Choleatearine ;  in  the  bile. 

Biliary  tnattera^ 

PepBine:  in  tbc  gastric  juioe. 

8ugar  of  milk. 

Lactic  acid. 

(Kreatioa, 

Kreadnitie.) 

( Todd  and  BowmtnL  ) 


Albutnen.  —  Exists  in  two  forms,  JfiM  and  cmttrete.  In  the  laftor 
form,  when  pure,  it  is  perfectly  white ;  hence  its  name  (albiis,  white) ; 
tt  is  found  fijUd  in  the  brain,  Bpinal  cord,  and  nerves,  and  In  the 
tbucoiie  membranes,  which  are  thence  culled  albuminous  tifiHues.  It 
VB  fluid  in  the  semm  of  the  blocKl,  the  lymph  and  chyle,  and  in  many 
iff  the  secretions.  It  is  coagulable  by  heat,  acids,  and  corrosive  subli- 
mate, but  not  spontaneovffi/. 

Pihrifie  is  found  in  solution  in  the  chyle,  lymph,  and  blood.     1 1  is 
the  basis  of  the  muscles,  in  which  it  is  found  in  a  solid  fortn.     It  is 
ne  of  the  most  abundant  of  the  animal  substances.     It  mny  be  ob* 
loed  by  stirring  blood  as  it  is  flowing,  or  by  washing  a  clot  in  clean 
lt#r  so  as  to  dissolve  out  the  colouring  matter. 
Fibrine  is  white,  solid,  flexible,  and  slightly  elastic;  insoluble  in 
itrr,  alcohol,  and  acid?,  but  soluble  in  CRUsiic  pota^sa.     Chemically 
oking,  fibrine  does  not  differ  essentially  from  albumen.     Phy 
Really,  the  great  variation  lies  in  the  iqjontafteons  coagulation  of 
9,  and  when  congulated  it  is  found  to  possess  a  definite  ^rt^roKJ 
sment,  the  fibres  croesing  eacb  other  in  every  direction. 
19 
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Fibrine  is  by  some  regarded  as  the  plastic  element  of  ibe  blood,  and 
with  the  serum  constitutes  the  liq.  sanguinis;  it  forms  the  buffj  coat  of 
the  blood,  and  is  found  in  those  exudations  which  take  place  either  in 

inflammation,  or  from  a  pecu- 
Fig.  161.  liar  formative  action,  destined 

to  repair  an  old  tissue,  or  pro- 
duce a  new  one ;  under  these 
circumstances,  it  is  often  called 
coagvhible  It/mph,  (Fig.  161.) 
This  is  the  couimonlj-received 
opinion.  In  Simon's  recent 
work  on  General  Pathology 
the  following  views  in  oppo- 
sition to  it  are  strongly  sup- 
ported. The  analyses  speak 
for  themselves,  and  if  true 
are  destined  to  give  to  this 
organic  element  a  lower  posi- 
tion in  the  scale  than  it  has  hitherto  occupied.  This,  however,  is  not 
the  place  to  discuss  the  question.' 

"  Fibrine  is  undiminished  by  bleeding,  however  frequently  re- 
peated ;  noy,  it  often,  or  even  usually,  increases  under  this  debilitating 
treatment:  its  highest  figure  given  in  Andral's  book  (10*2)  was  at  a 
fourth  bleeding;  and  Schcrer  foand  it  as  high  as  12*7  at  the  third 
venesection  in  a  case  of  pneumonia.  I  find  that  under  many  other 
circumstances  of  exhaustion  and  weakness  and  inanition,  during  tho 
progress  of  starvation,*  during  diseases  essentially  anaemic,  during  vio- 
lent fatigue,  and  tho  like,  its  proportion  has  been  found  at  least  as 
high,  perhaps  higher,  than  in  the  inflammatory  process.  And  as  in 
these  respects  I  find  its  proceeding  to  be  in  direct  contrast  to  that  of 
the  red  globules  (which  we  know  to  be  potential  elements  in  the  blood, 
and  which  are  at  once  reduced  by  bleeding  and  starvation),  so  also  do 
I  find  a  similar  contrast  in  another  striking  particular.  Messrs. 
Andral  and  Gavarrct,  in  the  course  of  their  extensive  researches  in 
the  comparative  physiology  of  the  blood,  ascertained  that  an  improve- 
ment in  the  breed  of  an  animal  tended  always  (capteris  pnrihui)  to  in- 
crease the  proportion  of  its  coloured  blood-corpuscles;  they  found  that 
the  same  improvement  tended  likewise  to  diminish  the  proportion  of 

*  For  ft  full  discuflsioD  of  this  subject,  the  reader  is  referred  to  Cftrpenter*s 
Principles  of  Human  Physiology,  edited  by  F.  Q.  Smith,  M.D.,  p.  217,  nott. 
fiditioD  of  1855. 

*  **  In  anftlysing  the  blood  of  seventeen  healthy  horses,  Andral  ftnd  QaTarrel 
foand  the  maximum  of  fibrine  to  be  6  per  1000;  the  minimum  to  be  8;  the 
meftn  to  be  4.  In  deftling  with  diseftsed  horses,  many  of  them  raeftgre  and 
half-starved.  Dr.  Frani  Simon  found  this  proportion  increased  to  11  or  12  per 
1000.  In  one  case,  particularly,  of  experimental  starvation  of  a  horsa,  after 
four  days'  total  abstinence,  this  observer  fonnd  that  tba  animal's  proportion 
of  fibrine  had  risen  from  5  to  9." 


ILSMBKTART  PABTS  OF  ANIMAL  STRUCTURE. 


ill  fibrine.  And  I  find  fnrtber  indications  of  tbe  same  inverse  ratio 
between  tbe  fibrinonsness  and  tbe  perfection  of  tbe  blood,  in  tbe  facta 
—  tbat  tbere  ia  little  or  no  fibrine  in  the  blood  of  the  foetus,  none  in 
tbe  eg{;,  none  in  tbe  cbyme,  and  lera  in  tbe  blood  of  tbe  carnivora 
(wbo  feed  on  it)  tban  in  tbat  of  tbe  berbivora. 

<*  Some  of  tbese  facts,  derived  from  very  different  sources,  appear  quite 
inexplicable  on  tbe  theory  tbat  fibrine  is  essential  to  tbe  progressiv 
deri;lopment  of  tbe  tissues ;  and  tbe  opposite  inference  seems  unavoid 
able,  that  it  must  be  considered  an  excremcntitious  product,  derived 
from  the  waste  of  the  tissues  or  tbe  oxidation  of  tbe  blood,  and  in  pro- 
gress of  elimination  from  tbe  system.  This  conclusion  carried  into 
the  domain  of  pathology,  would  lead  us  to  suppose,  tbat  an  augmented 
proportion  of  fibrine  in  the  blood  (whether  occurricg  in  active  disease, 
or  within  the  limits  of  apparent  health)  can  be  taken  as  an  indication 
only  ci  increased  labour  and  waste  in  certain  elements  of  the  body, 
not  of  an  increased  development  in  the  resources  and  nutrition  of  the 
blood.  And  on  the  same  ground  it  would  appear  tbat  a  super-fibrina- 
tioa  of  the  blood,  in  acute  inflammatory  diseases,  must  be  regarded  as 
a  consequence  and  effect  of  those  diseases,  not  as  their  cause,  and  not 
as  a  primary  affection." 

Caustic  potassa,  carb.  potass.,  chloride  of  sodium,  and  many  neutral 
•alts,  when  mixed  with  blood,  will  prevent  the  coagulation  of  fibrine. 

Cuieine  has  many  properties  in  common  with  albumen  and  fibrine. 
It  exists  in  greatest  abundance  in  milk,  and  is  tbe  basis  of  cheese.  Its 
oocnrrence  in  other  fluids  has  not  been  positively  detected.  It  may 
be  obtained  by  allowing  milk  to  remain  at  rest  till  it  is  coagulated, 
skimming  off  tbe  cream,  then  washing  and  drying  the  clot. 

Caaeine  is  very  perfectly  coagulated  by  tbe  action  of  rennet.  This  co- 
agulating power  is  not  due  to  the  acid  of  the  stomach,  but  to  the  pepsine 
rcaident  in  it  It  is  not  coagulable  by  heat,  but  is  readily  precipitated 
by  the  addition  of  an  acid.     It  contains  sulphur,  but  no  phosphorus. 

Proieine. — If  albumen,  fibrine,  or  cAeiue,  be  dissolvcKl  in  caustic 
potaaaa,  and  acetic  acid  be  added  to  the  solution,  a  precipitate  takes 
place  of  a  translucent,  gelatinous  material.  This  substance  was  called 
proteine  by  Mulder,  the  discoverer,  because  it  was  supposed  to  be  the 
starting-point  or  basis  of  all  the  tissues  (from  Kpcdfcvu,  I  take  the  first 
place).  Liebig,  however,  and  Fleitmann,  deqy  the  existence  of  any 
such  aubatauce  as  proteine,  on  the  ground  that  what  Mulder  so  called 
and  considered  to  oe  formed  of  none  but  tbe  essential  elements,  always 
contains  a  certain  quantity  of  sulphur,  as  the  albumen  or  other  sub- 
stance from  which  it  was  prepared  did.  This  question  is  yet  undeter- 
mined; for  since  Liebig  published  his  opinion,  Mulder  has  repeated 
his  own,  and  maintain^  tbat,  though  the  proteine  prepared  as  above 
de»>cribed  does  contain  sulphur,  yet  it  is  not  in  the  form  of  elenieutul 
sulphur,  but  in  tbat  of  hypo-sulphurous  acid.  He  believes  albumen, 
fibrine,  and  other  principles  of  this  group  to  be  compounds  of  proteine 
with  sulphamid  tnd  phospbamid,  and  that  in  dissolving  them  in  poi- 
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asli4ej,  these  compoonda  are  deeompaHed  wilh  water,  ammont* 
formed  and  giv&n  ojf,  while  Bulphurouj  and  pbci^phorous  acida 
bine  witb  ihe  proteine.     Tbe  qoestioQ  miisi,  as  yet,  be  tbua  Ictl 
there  acema  sufEdent   probability  iti    Mulder'a  views  to   joa 
received  use  of  ihe  terra  pro(etn€'Compmind»j  in  spciikiiig  of  1 
iiidudiDg  fibrine,  albumeti,  and  othera  to  wbich  the  Dame  of  all 
nous  compoundii  used  to  be  applied. 

Tbe  precipitate  is  tbe  same  do  matter  which  of  the  aubatanoea  i 
ttamed  be  takeo,  be  it  animal  or  vegetable.     The^  are  lookc 
therefore  as  modifications  of  proteine  bj  the  addition  of  cer 
portions  of  pbr^Eip boras  or  aulpbur,  or  both. 

Dried  proteine  is  a  hard,  brow nish-jrel low  substaoee,  withool 
and  ioaoluble  in  water  and  akviboL  It  unileawitb  oxygen  in  dfiuli" 
proportiODBi  80  aa  to  form  a  htnoxide  and  irtioxide,  Tliew  «re  f«iiiti 
ID  tbe  lungs  from  fibrine,  which  in  a  moist  8tat<*  pnesessea  the  pfti|iHlf 
of  abaorbiog  oxygen.  The  tritoxide,  especially,  is  formed  erery  mi 
thai  tbe  blood  passes  through  tbe  lungs,  and  given  out  again  wh^ft  H 
returns  to  the  system.  A  much  larger  quantity  is  formed  also  dun^ 
tbe  inflammatory  condition,  ooHFtituiing  the  buffy  coat, 

Ft-pKine  and  I^ine  are  also  included  under  the  head  of  protdli 
compounds  by  some  authors,  although  the  existence  of  this  aubrtract 
io  tbem  is  denied  by  many  others.  Tbe  first  is  a  peculiar  nubtlim 
thrown  off  from  the  mucous  lining  of  the  stomach,  and  has  be«ii  aalM 
{fanterascy  from  its  anulogj^  to  dia*(a4f;  the  si'cond  is  also  %  Modili 
substance  found  in  put,  Slulder  reg:irdia  it  as  a  pnAoxide  nfjMfottiM^ 
Proteine  undergoeii  decomposition  very  rendily  when  actinl  on  bjroitar 
chemical  substances,  Cj^pecially  by  alkalies.  This  is  a  prnjxTty  whhek 
must  be  coutinualljr  acting  in  tbe  living  body^  bince  the  blood  ii 
known  to  haTe  an  alkatioe  reaction. 

Gdatine  is  tbe  chief  con!»tltu€nt  of  the  oettular,  or  an.<>Iiir  lisaMir 
skin,  tendons,  ligaments,  and  cartilages :  it  is  also  ccinuiiieci  in  iaiff 
qnantities  in  bones.  It  is  oltained  by  boiling  any  of  th«*  above  j^ub* 
atanoes,  and  allowing  tbe  solutiou  to  oool.  Otue  is  an  example  of  tia- 
pure  Otftatine.  It  contains /!£} />rc//4fi'ii<?,  hence  it  baa  been  condoM 
that  it  cannot  yield  albumen,  titrine,  or  caseine.  it  is  inftolutllt  ii 
cold  water,  alcohol,  and  ether,  and  has  a  strong  affinity  for  tannta 
Tbe  proceaa  of  tanning  leather  results  from  ibis  affinity.  Frolriaa 
cannot  be  obtained  from  gelatine,  but  it  is  probable  that  it  nr  tta  (Sdflh 
pounds  have  yielded  gelatine,  for  tbe  gelatine  of  ibe  chick  mtiai  bi 
prinluced  frt>iu  a  compound  of  proteine. 

Vhtmdrinr  rcscmbks  gelatine  in  many  respects,  except  that  i I  la  awl 
precipitated  by  tannin,  and  yields  a  precipitate  to  aoetio  acid«  aloVt 
acetntc  of  lead*  and  protosulpbate  of  iron,  which  do  not  disturb  iol«> 
tions  of  gehitine,  It  is  obtained  by  boiling  tbe  permanent  and  tiifl^ 
purary  cartilages,  also  from  the  corm^a;  and  gelatinises  when  oooL 

OfrMie^  it^tiritie^  ind  mart/arine  are  proximate  principles  of 
Tbe  first  gives  Huidtty,  thr  i^cond  i^i  the  ivtid  iograditiili  and 
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fLIrd  IB  of  raodium  eoDsisleDcj.     Stearioe  is  but  sp&ritiglj  present  m 
liuRian  Hit 

For  ftike  of  oonvcnience,  we  still  f^penk  of  the  oily  couptitncnts  of 
ar^nie  bodiefi  ns  proxinrnt**  clement^,  thouirli,  strictly  Fpesking,  tlie 
oily  nctdfi,  of  wbicb  these  oils  coDstst^  are  the  true  proximate  elnnentf«. 
Tbe  terra  6xed  oil,  or  fat,  dennfrB  a  coin  pound  of  oxide  of  glycery^e 
with  certain  organic  acids,  chiefly  conipounds  of  thot  oxide,  wirU 
vlenriOf  uiarfraric,  and  oleic  acids,  —  fwo  of  the?*e,  and  often  all  three, 
being  preacnt.  In  aoimol^,  fat  occurs  chiefly  in  the  cellular  inrni- 
brane,  or  in  a  tissue  connected  with  it  Amonp  plants,  oils  occur  in 
the  seeds,  capsulesi  or  pulp  surrounding  the  e^eds,  and  very  seMoiu  in 
the  root. 

Ifstmafosin^  is  the  red  colourinrj  iratter  of  the  hlood  contained  in  a 
capHule  which  is  composnd  of  *jhfffith'ne.  The  latter  is  regarded  hy 
0f»me  cheniif^td,  as  a  protcineconip^und. 

Oio^uiitte — In  the  hland-globuhs^  hefiides  hasmotoffine,  there  is  an* 
Dtber  albuminous  principlep  on  which  the  name  glohutine  has  been 
brati>wed. 

/Crtah'nr. — There  has  been  obtained  of  late,  from  the  Juice  of  fleph, 
a  remarkable  substance,  to  which  the  name  kreatinc  baa  been  given. 
It  is  m  cryfitalline  compound,  cousifititig  of  oxypcn,  hydrogen,  carbon, 
ifid  nitrogen.  It  has  neither  acid  nor  basic  properties.  It  is  very 
fM>lub1e  in  hot  water,  and  cold  water  retains  a  minute  portion  of  it  in 
•cdulioo.  By  the  action  of  strung  acids  it  is  resolved  into  a  new  body, 
named  kreatinino.  Krcatine  has  been  found,  in  minute  qaantity,  in 
the  muscular  flefh  of  the  common  domestic  quadrupeds^  and  also  in 
that  of  birds  and  fishes, 

Frta. — ^The  chief  peculiar  constituent  of  the  urine  ia  urea,  which 

con^i'^t?  cf  cxv«ren,  hydrojren,  carbon,  and  nitrogen,  the  Inst  beint;  the 

]  ft.     Althou<rh,  then,  the  constituents  of  urea  are 

t-  r  albumen,  fibrine,  and  easeine^  the  proportions  are 

v  :y    ififi  ft^nt.     In  those  albuminous  bodies  the  proportion  of  nitropren 

JH  uiil}  rjbout  15  per  cent,,  while  in  urea  it  l&  47  percent.     In  those 

^p^*<tilled  forms  of  proteine  the  carbon  Hmounts  to  52  or  53  per  cent. : 

^phile  in  urea  it  te  no  more  than  20  per  cent.     In  the  former,  the  hy- 

^pr^gen  ia  very  much   the  same  per  cent,  aa   in  the  latter;   but  the 

BsTjeru  in  urea  is  27  per  eeot.^  while  in  the  forms  of  proteine  it  is 

H|bout  22  per  cent, 

■  Vrtt:  An'tl — In  uric  acid  the  proportion  of  nitrogen  is  also  g^^at, 
Hrbile  ibat  of  carbon  is  alf^o  considerable.  The  nitrogen  is  present  to 
^fce  exU'tkt  of  32  per  cent-^  while  the  carbon  amounts  to  87  per  cent. 
^■Jnc  acid  is  secreted,  not  only  by  animals  and  birds,  but  also  by  aer- 
Henta  and  many  insecta.  Guano  consists  chic€j  of  uric  acid  com* 
Opined  with  ammonia. 

H  Hifipurir^  Arid. — In  the  iinne  of  graminivorous  animals  another 
^kid  liaa  been  discovered,  fo  wliieU  the  name  of  hippuric  bus  been 
^Bven.     In  tbb  acid  there  is  oo  more  than  8  per  cent,  of  nitrogen. 

m      Id* 
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Ill  regnrti  to  the  aecomJary  onjanic  compounditf  thej  are  inmsfo 
by  fiome  unknowti  chemical  ngencyj  from  the  cltitueote  of  the 
io  be  excreted  from  the  5yj«tam  by  partloular  organs.  There  U 
mlao  to  believe,  Itiut^  at  least  with  respect  to  some  of  them^  tke  4^ 
meats  of  the  fnrMl  contribute  immedintely  to  their  fortDatiao,  Ottkm 
klter  h)'pothegiA  the  bile  is  supposed  to  be  ao  example* 

*  CLASSIFICATION  OP  THE  TISSUES, 

From  the  proximate  principles  described  above,  arc  develn|ied  tW 
T»riou4  ti<»Mue^  of  the  bij^Iy.  In  cutt) billing  to  fortii  the  dtfluriOl 
Blnicturen,  the  HiAuh  are  ♦irnio^'eU  in  a  variety  of  ways.  Of  thote  III* 
chief  are  in  tilanientf;^  or  lOenicntury  fibrcfi,  tissnes^  org^ins,  appai»lai| 
and  systems.  By  ji/ament  i»  meunt  the  elementary  »ti\id.  A  jUm 
coDsifit^  of  a  numbtT  of  fituments  united  ti^gfrther.  By  the  unioo  of 
issues,  onfnntt  arc  formed.  A  nuniWr  of  diffrrent  organs  tioitmi 
toootnplish  one  end  eonNtitiite  an  ttppttnttun.  When  a  number  oi 
gans  of  t^imilar  or  analogous  structure  are  united  for  one  eod, 
form  a  Aif^tJ^m.  S<'hwann  advanced  the  doctrine  that  alt  the  ti 
of  the  budy  wtre  funned  from  cfUt,  It  has  been  fhown,  howrvtf>r, 
»ttbsec|ueiit  research,  that  this  ahStTtjon  was  rafher  too  haaty  j 
although  many  tis.sues  retain  their  oripnal  oetlular  type  throogfai 
life,  and  many  more  are  formed  from  cells  which  are  afterwarda  iiifti»^ 
inorphonedi  there  are  some  in  which  no  other  cctbageQcy  U  emplmrid 
than  thiit  coneernod  in  the  elaboration  of  the  pUstio  matertaL  Tlui 
10  the  cjise  in  certiiin  forms  of  the  very  delicate  8triieturoh»«a  hiiMAU 
knitwn  by  the  name  of  batemeni  mrmhrane^  found  beneath  tii»  Ml* 
dermis  and  cpitUrltum,  in  which  no  vestige  of  qcW  structuro  can  m 
seen,  but  which  iip|>ears  rather  to  rc&embto  that  of  wbtch  the  oeU  walk 
are  themselves  conBtituted.  At  other  times  it  seems  to  be  roMipniiJ 
of  the  coalesced  Duclei  of  cells  whose  development  has  be«a  ftmst«4. 
In  regard  to  the  fibrous  tiasues,  a  doubt  also  exists  as  la  wtfthftr  ihrj 
arc  developed  by  a  metamorphoBts  of  cells,  or  whether  they  are  ii(<, 
like  bailment  membrane,  produced  by  a  oooBolidation  of  a  plastic  floi^ 
which  has  been  elaborated  by  cells. 

The  following  tmngement  of  the  human  tisraes,  is  ihat  aiinp«t4 
by  Dr  Carpenter,  and  expressea  their  fuodamontal  ndation  ta  tli«  ok- 
inoiita  aWve  alluded  to,  vis. :  MtfrU/tane^  Fibrtg^  and  VrlU. 

it.  Simple  m«:mbninous  tissues*  —  Of  these  there  am  soarosljMf 
examples  in  the  human  body  except  in  the  capsule  of  th«  teii««  sol 
lbs  poOerior  layer  of  the  cornea.  The  walls  of  the  primary  nrganii 
pella  are  also  oomposod  of  it;  and  it  is  employed  in  fontiincf  fiiitielr« 
oarve,  and  the  adipose  and  tegumentary  tissues.  Its  principal  eksirseitf 
is  extension,  but  its*uUimate  arrangemeot  defies  the  highest  poveo  if 
the  mirroseopr» 

li.  Stinple  iibroas  tissiifs^ — Under  this  head  are  included  thf 
sud  yellow  fibrous  tiasues  and  the  areohtr  tissue.     These  era 
■ifely  uaed  for  oaonocting  different  parts,  or  far 
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WniU  r>f  other  tm«ues.     The  licrjiment*  nf  j- tints  are  composed  of  the 
wbite  or  ydlow  fibrous  tissues ;  uud  areolar  tissue  Hurrounds  and  coii- 

^BpB  the  comjK>iieot  j>arts  of  tterves,  mu&elea,  vessels,  &e, 

^Hl  Simple  cells  floatiD^;  sc'purarelj  and  freely  la  the  fluidS|  bb  car> 

^Hples  of  the  blood,  lymph ,  and  chyle. 

Hb.  Siuiple  cells  developed  on  the  free  aurfuces  of  the  body,  as  epi- 
derroifl  nod  epithelium. 

6.  Cotnpoaud   roefribrano-fibroua  tissaes,   composed   of  a  layer  of"* 
simple  naembmne^  derelopiDg  cells  on  its  free  surfftec,  and  united  on 
the  other  to  a  fibrous  or  areolar  structure,  aa  the  skin,  mucous  raem- 

■Mkne?^  »erou5  and  synovial  membniQeS;  lining  mcuibmne  of  bloody 

^Ht  Simple,  isolated  cills,  formin|?  solid  tissues  by  thcit  aggregation, 

VFnit  cells,  the  vesicles  of  gray  nervous  matter^  absorbent  cell:*  of  tho 
Yilli,  the  cellular  parenchyma  of  the  spleen  ;  the  cells  being  held  to«re*J 
ther  io  til  tbe*e  eases  by  the  blood-vessels  and  areolar  tissue  whick 
past  JQ  between  them.  In  cartilage,  and  certain  tissues  allied  to  it  in 
stntctiirey  the  cells  are  united  by  intercellular  substance,  cither  houjo- 
geneouflr  or  of  a  fibrous  character. 

y.  Sclemup  or  hard  tissues,  in  which  the  cells  have  been  more  or 
kfls  consolidated  by  internal   depof^it,  jind   more   or  less    completely 
coalesced  with  each  other,  as  the  hair,  nails,  &c.     These  may  be  more, 
properly  ranked  under  the  epidermic  tissues,  but  the  result  b  nior^-^ 
chamcterislically  seen  in  bones  and  teeth.     The  st'lerous  tissue  contains 
m  Jjuye  proportion  of  inorganic  material  to  which  it  owes  its  hartlnp.^s. 

^■■k  fVom  all  the  other  tissues  except  cartiltige  and  fibro-cartilage^ 

^^^Bror  hardness  loight  be  classed  with  it, 

h.  Simple  tubular  tipsues,  formed  by  the  coalesernce  of  the  cavities 
of  celU,  without  secondary  internal  depositj  as  the  capillary  blood- 
vtmelB  and  smallest  lactcala  and  lymphatics* 

^^'  Compound  tubular  tissues,  in  which,  subsequently  to  the  coalcs* 

^■tee  of  the  original  cells,  a  new  deposit  has  taken  place  within  their 

PRpiiles*     In  the  tubuli  of  the  white  Dervous  matter,  and  in  those  of 
the  liast  perfect  form  of  muscular  fibre,  the  secondary  deposit  hns  only 

^^rfttiular  or  amorphous  character ;  but  in  the  striated  tuoscutar  Bbre 

^Hi  composed  of  minute  cells. 

^^Tfae  limits  of  a  work  like  this  will  not  admit  of  an  examination  of; 
ill  these  different  classitieatinna.     That  one  has  been  adopted  which 
ieemt  to  be  most  generally  received.  1 

The  elementary  membrane  was  alluded  to  and  described^  as  far  ai 
seemed  requisite,  in  the  commencement  of  this  article;  we  pr^xei^^d 
at  otice,  therefore,  to  the  coosideratiuQ  of  the  second  group  of  tissm-s, 

t 
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Jod€r  thi«  bead  are  included  two  kinds  of  texture,  resembling  c»ch 
ir  ooly  in  the  Ikot  that  they  present  to  the  eye  aJil^QUM  aspeije. 
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TbcY  differ  in  their  ultimate  ptructore,  (x^l/iur  iind  ph?fical  r  •"■' 

They  are  both  used  in  c^niiexin  i* 

ekeletofif  and  are  concerned  in  tut-  TurrTu- 
nism  of  nnlmat  molitm  and  locoin(>fK>it 
They  are  known  as  the  white  und^ 

It  will  b«>  ri^niemhered  that  ih^^re  Fsi 
to  doabt  whether  ihey  are  gcoi^nut**^  hr  a 
iiictatJiorph*'i5N   of   ccU»*t  of  wli  i 

are  not  pnidurrd  by  the  con  sol i^ 
piastre  fluid  wtiich   has  be^n   eUl^jrattnii  Ij 
ccfll*^ ;  the  liitter  b  the  ntore  prt>bttU«  bv 
pot  hems. 

The  whttr fbrmtn  tinmr  ia  found  id  i 
lures  rcquinnif  great  flexibility,  atr^njEl^ 
and  an  unyielding?  firmnfsa ;  auch   aa 
nienta,  tendons,  fibrous    tnerfibranr.v 
tiL'urfiae*!,  Ac*     It  preaenta  iliiclf  in  tin?  I 
of  inelastic  bends,  somewhat  wavy  io  fl 
direction^  sometimes  armnged  »id(i  by  ( 
at  othrrs  disposed  on  different  pUn€« 
jnterJadn^  nnd  crcming  in  varii^og''' 
tions.    (Fig.    Ifi2,)     It   la  tW/n 
under  ordtnnry  circtinintancea,  ine 
contains  but  few  tfsaelti,  and  no  nerveit,  at  lea^t  they  have  neiri 
Badafttctonly  di»oo*'ved.     It  Bcenis  entiruly  destitute  of  any  irift 

f»crtie^;  and  its  chomicul  nature  ia  aoch  tlial  I 
needs  very  Utile  interstitial  change  to  lUAintmiii  ifd 
normnl  e<  mi  position.  It  yield«  pelaline  in  coa* 
faidentble  f|utintiry  by  boiling.  When  iraftlod  wii^ 
ac'tie  acid  it  initiiidiatoly  awella  up  and  bedoOMi 
trrtOHparint* 

When  a  ablution  of  eonttnulty  takes  pUi^  ia 
this  tiii«f.uc  it  1.S  nndily  repuired  by  the  interpotltiBA 
of  a  new  subi<tnnce,  in  every  n*{*iM;ct  re«enillllig 
the  origin»1,  save  that  it  wants  the  ptfculiar  glialeip 
ing  aspect,  and  is  more  bulky. 

Yrihw  JilAritH9  (tMue,  differs  from  the  hut  ia 
eolour,  and  in  the  poaaeasioii  of  threat  rlaMtirHf. 
It  consists  of  bundles  of  fihrea  eoverrd  by  m  %hm 
sheet  of  areolar  tissue ;  the  fibres  are  either  roitad 
or  flattened,  brittle  and  disposed  to  curl  m%  Um 
end.  (Fig.  1G3.)  It  i^  found  in  tho  middk  coal 
of  the  arteries,  in  the  cfu'rdn?  vocah^s,  the  ]|m* 
tnentum  nurhm,  the  lignmenta  subliarat  in  IM 
cric<vt by ro id  membmue,  mid  in  the  t* tn^^ttodilial 
of  the  trachea  and  its  branchea.     It  undergoes  little  of  m^ 


m 


''« 


EIMPLB  CELLS   FLOATIKG    IN   ANIMAL   FLUIDS.   225 

change  hj  boilitig,  one!  is  unaffected  bj  acetic  bcjM  ;  it  re&ibts  puiro- 
faetioti,  und  preserveis  its  elu.stioity  duriog  a  long  ptTiod. 

Both  these  V4irietie«  may  he  detected  in  the  ti.saue  now  general f? 
deeiguated  a«  areolar^  formerly  cellular.  This  is  formed  bj  tlie  cross- 
ing aod  interlacing  of  minute  fibres  and  bands  interwoven  in  every 
direction,  ^o  as  to  leave  innumerable  interstices  wbicb  communicato 
with  each  other;  this  may  be  proved  by  filling  them  with  air  or  water, 
us  occttsioaally  happens  in  the  living  body  in  anajjarca  and  traumatio 
eiuphysema.  (Fi|r.  164.) 

The^  intex^tices  are  not  cavities  possessed  of  definite  limits^  b^eau^o 

y   are    open  on    all  etdes.      The 

Ucation  of  the  term  ciU  to  them  Fig.  lei. 

IS,  therefore,  inappropriate.  Tho 
terto  ceilulur  is  more  applicable  to 
those  tissues  which  coosiat  of  a  con* 

Kries  of  distinct  cells* 
The  arfohr  tissue  is   one  of  the 
Ht  ejctenmvely  diffused  of  all  the 
mienta  of  organiaatioo,  being  found 
every  pari  of  the  fabric,  except  in      „, 
the  oompact  p4:>rtion  of  bone^  teeth    ).! 
ffd  cartilage.     It  does  not  exist  in    ^ 
brain  cither,  except  around  the 
ut«  vesaeb.     Ita  great  use  is  to 
nect  together  organs  and  parts  of 
08  which  rerjuire  a  certikin  deo^ree 
iDQtion  upon  each  other.     To  do 
U  is  pbced  in  their  interstices,  ^/7 

is  noK  or  less  lox,  and  more  or 

abondant,  accordintf  to  the  partkular  exigency  of  the  part. 
It  has  scarcely  any  vital  propertiesi,  but  possesses  the  phyncal  pro- 
|iitlie0  of  extensibility  and  el^isticity.     It  haa  neither  cniuructility  nor 
jiPiilbiiity,  the  nerves  which  it  contains,  being  merely  distributed  in 

tin  their  route  to  other  organs. 
Areobr  tissue  is  readily  regenerated  when  destroyed,  and  yields 
latine  very  readily  by  boiling.  The  interstices  are  filled  during  life 
th  a  fluid  refi»embling  dilute  serum,  wbich  soaks  out  of  the  blf>o<J- 
vei0elit  by  irauftudtUioft  ;  a  morbid  increase  of  this  fluid  occnfiionit  the 
c«>fidition  called  anatarca^  which  is  recognised  by  the  skin  pitting 
under  the  pressure  of  the  finger. 

iOf  the^e  we  have  examples  in  the  corpuscles  of  the  bloody  rhi/le^  and 
N/*A,  The  corpuscles  of  tbe  blood  ci>nKist  of  an  investing  capsule 
njKised  of  fjlolulinr.^  and  a  contiiined  fluid,  secreted  in  the  interior 
the  cell,  of  a  red  colour,  called  hwmatontn  or  liwinatin.     In  shape 
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they  are  somewhat  <lif>k4ikc,  the  ndcs  are  coDcarei 
bright  ^pot  in  the  certtrc,  which  hy  many  \ius  been  ri>^ 
cleutt.     The  iurm  of  the  disk  is  readily  altered  bj  reiifrot 
brnne  of  the  cell-wall  being  readily  pcruieabie  by  liquids  t^*. 
or  outwardly  aa  the  relative  dcueUy  of  the  coDtents  uf  the  fi 
fiurrouodiug  fluids  may  direct.     The  cell- walls  are  tcmgb  aoA 
80  thttti  as  they  circukte,  they  adojit  of  elongalioo  and  TariooM 
of  foroi  in  aduptaiioD  to  the  vessels,  yet  recover  iheir  aatund  |«| 
9Q0ti  as  I  hey  escnpc  from  coiuprcssion. 

It  U  suppoi»ed  ihat  these  ce)k  coutalo  a  nucleus,  thoug:: 
be  diiitjTtctly  brought  into  view  in  the  corpuscles  of  humait  hiK^m 
can  \n  tbat  of  the  oviparous  vertebrata.     Dr  0.  0.  Rtm  Hal 
he  could  distinguish  a  nuuleus  on  the  ruptured  ceU*irallt|i 
they  escape  ub^crVi»tiofi  wheu  within  tbc  corpuscles  in 
thuif  high  rvfmctive  power. 

Their  size  varies  in  the  same  individual,  and  they  bear  do  oov 
relution  to  the  size  of  the  ftLimii].     lu  tuao  their  avenge  diaisiflli 
about  l-3200th8  of  an  inch. 

Chemival   Oftmj*f>$iiwH.  —  Gl**hulhte  is  a  protcioc-coronouod, 
does  not  differ  esscutially  from  other  substances  that  resufl  frMB 
crganizaiioD  of  the  proteiDe-couipounds.     Ilmmaiinf  wheo  aef 
from  olbumiunus  matter^  is  of  a  durk  brown  hue,  its  furiuuU  : 
H  22,  N  S,  0  6,  F  I.     The  red  colour  is  nut  due  to  the  prcMOOi 
iron,  Moce,  is  8chercr  has  sbuwn,  it  may  be  eulirdy  diaaolvvd 
without  destroying  the  colour. 

In  regard  to  the  orti/m  of  the  red  corpuficlea  there  is  oov 
difference  of  opinion.     Most  phyt^iologi^ts  look  upon  them  aa  noc 
cells,  haviu"  the  power  of  reproducing  ihcmsclvcs^  either  by  pp 
up  the  di.-k  uiid  uuch  us  into  i^ix  or  seven  seguicubi,  or,  m  1>t, 
has  observed,  by  an  hourglai-s  contraction  of  the  corpuaclca, 
two  uuequal'«iftt*d  circular  bodies  were  eventually  prvHJuc«d 

lo  the  fonuulioo  of  the  embryo,  they  have  an  nrigtii  coo 
that  of  all  the  other  ti.Hsues.  Id  the  embryo  of  the  bird, 
formed  in  that  portion  of  the  germinal  membrane  known  as  the  i 
htr  h^rr;  this  consists  of  delicate  cells  very  uniformly  diap4ia«4,  ai 
whiUt  capillary  ves^'ls  are  formed  by  the  union  of  the  cavilioa  of  i 
cells,  their  walls  being  ab^rbed  at  the  points  of  contact,  the 
iifhkm  seem  to  be  developed  from  the  granules  or  cell-germa  ihiiy  < 
tarn.  Thvse  corpuscles  are  larger  in  the  embryo  than  in  tha  mIoI^^ 
whicli  fact  is  an  argument  in  favour  of  the  independent  circnhUkMi  m 
the  fwtus.  When,  in  the  development  of  the  embryo,  the  lympb  ss^i 
cbyle  bogin  to  be  formed  and  added  to  the  blood,  their  corpu^clei 
deVL'lo[»cd  BO  aa  to  supersede  those  produced  iu  the  manner  jiul  i 
icribcd. 

According  to  Dr.  Carpenfer,  the  uMfM  of  the  red  eorpiweles  ti«  i 
'leduitety  t«elt)cd.  Since  th^y  are  c^mfiried  nearly  entin^ly  to  thm  < 
k'bntta,  and  arc  absent  iu  the  embryo  of  higher  aniiuiJa  H  j 
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[-culiar  condition  of  the  red  corpusi-los  in  inflannnatory  M'od — ■ 
ition  which  appear^  to  exist  naturally  in  the  Mood  of  Imr^es  — 

principal  cause  of  the   formation   of  the  buffy  cnat.      It  ;:ives 

grt'at  tendency  to  adhere  together  in  rolls  or  columns,  like  j)iles 
I,  and  then,  very  quickly,  these  rolls  fasten  together  by  their 
nd  cluster;  so  that,  when  the  blood  is  spread  out  thinly  on  a 
bey  form  a  kind  of  irregular  network,  witb  crowds  of  corpus- 

the  several  points  corresponding  with  the  knots  of  the  net. 
f  the  clot  formed  in  such  a  thin  layer  of  blood  looks  mottled 
»lotche8  of  pink  upon  a  white  ground  :  in  a  larger  quantity  of 
luod,  as  soon  as  the  corpuscles  have  clustered  and  collected  in 
:bat  is,  generally  in  two  or  three  minutes  after  the  blood  is 
I,  thej  begin  to  sink  very  quickly ;  for  in  the  aggregate  they 
;  lesa  surface  to  the  resistance  of  the  liquor  sanguinis  than  they 
if  BiDking  separately.     Thus  quickly  sinking,  they  leave  above 

layer  of  liquor  sanguinis,  and  this  coagulating  forms  a  buffy 
he  Tolame  of  which  is  augmented  by  colourless  corpuscles, 
haTe  DO  tendency  to  adhere  to  the  red  ones^  and  by  their  light- 
mt  up  clear  of  them. 

des  the  cells  which  have  been  described  as  floating  in  the  blood, 
le  red  corpuscles,  there  are  also  found,  both  in  this  fluid  and  in 
fie  and  ijfmphj  certain  coiourfess  corpuscles  which  are  observed 
preaent  in  the  blood,  both  of  the  vertebrata  and  invertebrata. 
mensioDs  of  these  corpuscles  are  nearly  constant  throughout  the 
Dt  classes  of  vertebrata ;  their  diameter  being  seldom  more  than 
Dth  of  an  inch.  They  have  no  distinct  nucleus,  but  are  studded 
linute  granufes,  which  may  occasionally  be  seen  in  active  motion 

theoi,  and  which  are  discharged  when  the  corpuscles  are  treated 
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origin,  mode  of  dcvclopmont,  situation,  and  indirictaal  bistory;  ikj 
differ,  howetur,  in  the  purposes  wbieh  they  respect! velj  acTTo  m  1^ 
economy.  *  j 

The  epidermis  h  the  eellnlnr  covering  of  the  cxtemaT  stirlW^,  dbt 
epitht4iuui  is  the  corresponditi^  coveriog  of  the  int«rD«l  ct^t:*'^ 
Tbcy  both  consist  of  ccll»,  which  are  developed  from  tho  sul^^ 
uicmbrane,  which  are  oriurt&hcd  by  ltd  vessels,  and  which  are,  ilWrft 
time,  oast  off  from  lis  free  Burface^  to  be  replaced  by  a  sueeoediag 
gnoemiion, 

Tbo  fpufermis  is  not  permeated  by  either  vessels  or  nerve*,  but  ««a- 
inata  solely  in  a  conri^ories  of  rtiicicatcd  p.irticles  arranged  to  laoitim 
Tho9e  that  lie  dcep4?st  and  rest  immedjatety  on  the  cutis  are  aiBfl 
grauulea  scattered  in  a  homogenenus  matrix.  ThoiM;  of  the  nexl  layff 
are  rounded  cells  of  transparent  m<»mbranCj  in  which  simitmr  graoaki 
IHID  be  aoen.  In  the  eucceedin^  Injers  these  cells  are  more  and  most 
eompressed  as  they  are  nearer  U»  the  surface;  and  on  the  aiufaoe  fhtj 
ikVe  mere  flattened  ^rahd. 

The  superficial  sciilci;  ore  being  constantly  shed;  and  new  ooft  Ut 
aa  ooDBtantly  formed  below  from  germs,  which  are  supplied  by  ikt 
basement  membrane.  The  soil  layer  immediately  in  ooutaci  «it&  1^ 
true  skin  was  formerly  called  rcif  mucontmj  but  it  is  now  pmv^  li 
<^Qsist  of  the  same  elements  with  the  ordinary  epidcnnis.  Tbe  r|pk 
dermis  varies  in  Lhickoess  io  different  parts,  according  to  tlie  sbomI 
of  pressure  or  friction  to  which  it  is  subjected* 

The  taif  of  the  epidermis  is  to  protect  the  true  skin  from  toftcbanisil 
injury,  and  from  the  irritating  electa  of  exposure  to  aimoa^^arif 
vici^jiitudea. 

Mixed  up  with  the  epidermic  cells,  we  find  the  I^\pnmt  crUs^^f 
those  which  cuntaiu  the  peculiar  colouring  matter  of  the  racea.  TW 
black  colour  is  caused  by  the  presence  within  them  of  a  numbet  «f 
flat  or  oval  granules^  which  are  transparent,  and  exhibit  an  activr 
fliO'veitient  when  set  free  from  the  celL  The  chemical  nature  of  thii 
plginent  is  unknown;  it  inclodcH,  howweri  a  larger  proportitm  af 
earboo  than  most  other  organic  aubstancca^Ttfy  IW  p^ta  coniaioittg 
581  of  carbon. 

Expoaure  to  light  increasea  the  development  of  Oieae  piraenl  mOt^ 
MM  \m  seen  iti  freckles,  tan,  and  the  swarthy  hue  obtaioea  Dy  mT^emn 
ia  tropical  climates.  The  kttcr,  opi>rating  through  snceraaive  gewa- 
tationsy  is  doubtless  the  cause  of  the  blackness  of  the  negro's  akltt. 

The  miiii  and  haim  are  also  modifications  of  epidermic  ecUi-^if 
deMCriptiun  of  which  f*"f  Anatomy, 

The  epMeihtm  is  the  layer  of  cells  which  covers  the  iQlerikal  &tt 
surfaces  of  the  Uydy.  In  some  instances  it  serves,  as  in  tba  epidmni^ 
to  protect  the  subjacent  membmne?;  io  others,  it  takes  an  imporlaal 
part  in  some  of  the  organic  funcTions.  Of  all  the  different  fbrt&a  af 
organic  cells,  the  epith«  lium  cella  ar^  probably  moat  r»p«dlj  fwpr^ 
duced;  it  ia  ioppoovd  by  aoino  obaenrera  that  a  oonpltta  coal  of  litt 


OP  CELLS   DEVELOPED   ON  FREE   SURFACES.     229 


rnnooas  membrane  of  the  alimeDtarj  canal  is  thrown  off  every  24  hours, 
whose  constitution  is  entirely  of  cells.  These  cells  are  invariably  re- 
placed by  others. 

In  the  arrangement  of  the  epithelial  cells,  two  principal  forms  are 
seen,  vis. :  the  ieueUated  or pavement^like  epithelium;  and  the  ry/tn- 
dricalj  or  cylinder  epithelium, 

Tbe  tessellated  covers  the  serous  and  synovial  membranes,  the 
lining  membrane  of  blood-vessels,  and  the  ultimate  follicles  or  tubuli 
of  the  glands  connected  with  the  skin  or  mucous  membranes.  It  is 
Ailed  te$9el^ated,  from  the  fact,  that  the  cells  which  compose  it  are 
polygonal,  and  arrange  themselves  like  the  pieces  of  marble  in  a  tes- 
sellated pavement  Sometimes,  however,  the  cells  retain  their  rounded 
form,  and  are  separated  by  considerable  intervals  (Fig.  165). 

The  cylinder  epithtlivm  b  so  called  because  the  component  cells  are 
cylinders,  and  arrange  themselves  side  by  side,  one  extremity  resting 
00  the  basement  membrane,  while  the  other  forms  part  of  the  fi*ee 
surfiioe.  It  is  found  in  the  mucous  membrane  of  the  alimentary  canal, 
from  the  cardiac  orifice  downwards ;  in  the  larger  ducts  of  the  glands 
which  open  into  it;  or,  upon  the  external  surface. 

Both  these  forms  of  epithelium  are  frequently  seen  to  be  fringed  at 
their  free  extremiiies  with  delicate  filaments,  termed  ciliay  from  their 
recemblance  to  an  eyelash.  These,  although  exceedingly  minute,  are 
of  great  importance  in  the'  economy,  through  the  extraordinary  motor 
power  with  which  they  are  endowed  (Fig.  166).  In  form  the  cilia 
are  usually  a  little  flattened,  and  tapering  gradually  from  base  to  point. 
Their  size  is  variable^  ranging  from  l-5000th  to  l-13000th  of  an  inch 
in  length. 

Fig.  1C6.  Fig.  166. 


Pio.  1fi5. — RBT«ment>KnftlirJiain  of  the  Maoooa  Membrane  of  the  imiller  broncliial  tubes, 
«.  nucld  vlth  donbiM  Dudenll. 
If¥,.  IciC— a.  Kudeftted  cells  Testing  on  tbdr  smaller  extremities;  b.  Cilia. 

When  in  motion  they  present  the  appearance  of  a  field  of  whca 
over  which  the  wind  is  blowing,  first  depressed,  and  then  returning 
to  its  original  state.  The  direction  of  this  motion  b  towards  the 
outlets. 

The  cauMC  of  ciliary  motion  is  unknown ;  it  is  not  dependent  on 

muscular  action,  since  it  continues  after  separation,  and  contains  not 

even  a  fibrilla  of  muscle.     It  seems  to  be  entirely  independent  of 

nmscaliLr  influence,  and  of  botb  the  vascular  «nd  nervous  systems.     U 
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onniinnes  many  hours  afVer  ieparatinn  from  the  real  of  Uie  sjslil 
tiikrn  pboCf  Mild  whea  all  supply  of  blood  to  the  parts  «Bdowe4  villi 
It  \iH9  b*X'D   cut  off!     It  resists  the  action  of  nairotioftp  wbicb     ~ 
powpf rally  the;  nervoiiH  gyntem;  and  even  electnctty,  whicb 
mii«eular  contractility,  dncft  not  aflfbet  the  action  of  eilia«     II  ( 
much   Irmger  in   cold -blooded  than  in    warm-blooded  anioml 
fHitctitm  of  the  cilia  seems  to  be,  to  propel  tbo  sccrettonp^  whielil 
Otherwise  accumulate  on  rhei*e  luenibraoes,  towards  the  outt«Ca. 
aoine  of  the  Kiweat  animals  cilia  are  found  in  the  interior  of  thir  1 
vesiala;  in  tlie^  they  are  the  active  ftgents  in  carrying  on  tbe  < 
tion^  tbe  blood  corpuscles  being  carried  from  one  to  anoiheri 
■eoretiona  are  in  other  p^rta  of  tbe  mucous  membrane. 

The^c  ciliu  have  also  been  called  oibrii/a,  a  Dame  which  nmoh  biClil 
oxpre8.se8  their  function. 

The  epithelium  cells  like  the  epidermic,  are  bcinor  'yetM 

off  and  renewed  from  the  subjacent  surface;  but  the  t    ,  *(  dm 

renrwing  proocia  varies  acoording  to  tbe  particular  fuuoUoQ  of  lii 
fMirt. 
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This  diriRton  includes  the  structures  made  np  of  the  ^«tiieo1 
eonip4)Qents  of  tbe  bitdy,  vis.:  membranes,  libres,  and  otlU^  ta 
aiiupleiit  forms.     These  are  the  acr^us^  synovial,  and  muooae 
bmnes. 

Tbe  seroua  and  svnovial  mcmbranea  are  essentially  alike  tn 
minute  structure.  On  their  free  surface  is  a  single  layer  of  rpiiJkelrii^ 
the  partideii  of  which  are  polygonal  in  shape,  and  of  traosparml  W^ 
ture.  Tbis  rests  upon  a  continuous  transparent  ha^emcmi  vmtmhf^m 
of  extreme  tenuity.  Beneuth  this  is  a  layer  of  artolar  tuam^^  wInA 
constitutes  the  chief  thickness  of  the  membraQe^  and  givea  it  it» 
and  elasticity.  This  areolar  tiaaue  is  traversed  by  a  network  of 
kry  tM»tU,  lymphatics,  and  nervous  iilamenta  in  varying  nuttbtri 
■fid  ia  tbe  bond  of  union  with  tbe  tissues  beo«»th»  It  ta  commtttf 
kniiwn  as  the  mi^bmrttuM  tiaue. 

The  phyaioal  and  vital  properties  of  serona  membranea  are  piweinif 
tha»e  of  arvolar  ttsjtue.  They  are  elastic^  but  not  contraellky  aod  Katt 
very  little  aen«iibility,  except  when  inflamed.  Thoy  are  h^d&^md  vi<b 
a  tiecretion  which  reaemblea  tbe  aerum  of  the  blocwl.  Thai  of  lla 
fiynovial  membranes  and  burase  mucoMD  has  from  6  to  10  per  eautef 
additional  n]  bum  en.  It  etk-apes  from  the  blood- Teaseli  bj  mmfk 
intNwntfttlion. 

.Serrus  membranes  are  recognised  by  tbe  fact^  thai  tbej  alwap 
form  sliut  ancs.  Tbe  peritoneum  of  the  female  is  the  only  excqi^ 
to  this  rule.  At  two  pmnts  tbtn  membrane  is  open,  where  tt  comwii' 
•rirated  with  the  canal  of  each  Fallopian  tube  at  its  dilated  c^tnriiifty' 

The  mtirtpHM  mentbrttnet  may  be  said  to  consist  of  the  three  parQ 
direcribed  in  the  aerotis,  tijt  ;  ^iM$manf  hutemm^  miwtbrama  tmm^ 
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mAmmeamB  artotar  tisane.  The  mneons  membrane  is  contiauoiis  with 
the  cztenud  skin,  And  bj  some  is  considered  as  identical.  It  is  recog- 
nisad  by  the  fact  that  it  lines  the  outlets,  and  never  occurs  as  a  shut 
nc  It  IS  abundantly  supplied  with  blood-vessels,  absorbents,  and 
Bcrres.  The  first  two  aro  very  numeroos,  the  last  not  so  much  so, 
hence  the  sensibility  of  this  structure  is  usually  low. 

The  areolar  tissue  of  mucous  membrane  usually  makes  up  the 
fcreater  part  of  their  thickness ;  and  is  so  distinct  from  the  subjacent 
layers  as  to  be  readily  separated  from  them.  The  elasticity  of  these 
membranes  is  dependent  upon  the  presence  of  the  yellow  fibrous  tissue 
in  the  areokr  tissue. 

Mucous  membranes  are  very  speedily  rcfiienerated  whenever  they  have 
been  destroyed  either  by  injury  or  disease.  They  constitute  the  me- 
dium through  which  all  the  chancres  are  effected  that  take  place  between 
the  livinpr  organism  and  the  external  world. 

The  character  of  the  secretions  of  mucous  membranes  varies  in  almost 
every  part,  and  is  dependent  upon  the  properties  of  the  epithelial  cells 
which  cover  them.  In  the  ultimate  tubuli  of  glands,  these  cells  are 
found  to  contain  the  peculiar  substances  which  characterize  the  secre- 
tion. They  are  not  mere  protective  agents,  as  the  epidermic  cells  are, 
bat,  io  the  case  of  the  gland;*,  they  are  concerned  in  elaborating  their 
peculiar  secretions,  and  in  the  mucous  membrane  of  the  small  intes- 
tine, in  effecting  the  absorption  of  nutrient  materials. 

In  the  bronchio-pulmonary  and  gastro-intestinal  mucous  membrane, 
we  meet  with  the  peculiar  secretion  called  77it/ri/«,  which  is  intended  to 
lubricate  the  parts  on  which  it  is  thrown  out,  and  to  protect  them 
from  the  action  of  irritating  substances.  It  is  also  found  in  the  ducts 
of  glands,  and  in  the  urinary  and  gall-bladders,  but  is  generally  mixed 
with  the  secretions  of  these  parts. 

31ucu8  is  a  viscid,  colourless,  or  slightly  yellow  fluid,  not  misciblo 
with  water,  and  containing  a  substance  called  nivrin,  upon  which  its 
characteristic  properties  depend.  This  appears  to  be  an  albuminous 
compound,  altered  by  the  presence  of  an  alkali.  Mucus  contains,  also, 
a  small  proportion  of  solid  matter,  and  some  salts,  resembling  those  of 
the  blood  and  epithelial  scales,  together  with  peculiar  corpuscles  called 
mucus  ttnjmsrles.  The  true  chemical  characters  of  this  fluid  are  as  yet 
incompletely  known* 

or   SIMPLE   ISOLATKD  CELL8,   FORMING   SOLID  TISSUES   BY 
THEIR  AGOREQATION. 

The  cells  of  this  class  begin  and  end  their  lives  as  such  without 
undergoing  any  transformation,  but  instead  of  lying  upon  free  surfaces, 
or  being  cast  ofi*  from  them,  they  form  part  of  the  substance  of  the 
fabric.  Two  examples  of  this  kind  are  found  in  the  cells  developed 
at  the  extremities  of  the  intestinal  villi,  and  those  which  exist  at  the 
tenaiDal  estremities  of  the  hepatic  ducts.     Both  these  sets  of  oellai 
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V.  v^els ;  ill  those  they  are  the  active  agents  in  carrying  od  the  ciit 
tKMi,  til.'  li].i  ul  corpuscles  being  carried  from  one  to  another,  M 
sccrctiniis  arc  in  other  parts  of  the  mucous  membrane. 

Till  se  riliii  hrive  abo  tieea  called  oibrilimf  a  aame  which  muekbt 
cxprcKses  their  I'unetloa. 

The  epitheliuni  eelU,  [ike  the  epidermici  are  bcin^  crirti^tamlj 
off  and  renewed  from  the  aubjaeeni  an r face ;  but  the  mpidtlj  rtf 
renewing  prQC4;:afi  varies  aecsorditig  to  the  partiaular  ffitiedoD  <yf 
part. 

OF  THE  COMPOtTHB   MBMBBANO-FIBRO08   TISSOKS. 

This  di^tHion  include  the  structures  tnade  Up  of  the  eletoffo 
components  of  the  bndj,  fix,:  meinbraDes,  fibres,  and  cells,  id  I 
simplest  forms.  These  ara  the  serous^  synovial,  and  tniiGoafl  n 
braneK. 

The  Berous  and  gynovml  mcinbranea  are  egsetitiallj  alilco  in  i 
minute  structure,  Oo  their  free  enrfaee  is  a  »if>j^!e  l^y^rof  tpMdi 
the  particles  of  which  are  polygonal  in  shape,  and  of  UiknatmrmA 
ture.  This  rests  upon  a  co&tinuoua  tranipurent  hasemcni  wkc^k 
of  eitreine  tenuity.  Beneath  this  is  a  layer  of  armiiur  iisMum*  V 
constitutes  the  chief  thiokness  of  the  ]iiembraDe,at]dgivea  it  itaatmi 
and  ilu^tieity-  This  areolar  tisBUO  is  traversed  by  a  nttwork  nfj 
lary  \css4j1s^  lytnpbatica,  and  Dervous  filameuts  in  irarj^itiff  m| 
and  is  the  bond  of  uoioti  with  the  tissaca 
known  as  the  gubserouM  tuimff. 

The  physical  and  vital  properties  of  leroua 
those  (if  areolar  tiisue.     They  are  elastic,  but  ■ 


f 
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suhmueon^  areolar  tissue.  The  mucous  membrane  h  conliQUOUS  with 
the  cxfemal  skiUf  and  by  ^ouie  is  considered  as  idenricaL  It  Is  recog- 
Diaed  hy  the  fuct  that  it  lines  the  oaffets,  and  oever  ocjcurs  as  a  ehufe 
iao»  II  is  abundantly  supplied  with  blood-ve«(^b,  absorbents,  and 
nenres.  The  first  two  arc  very  numerous,  the  last  not  so  much  S0| 
hence  the  sensibility  of  this  structure  is  usually  low. 

The  areolar  tissue  of  mucous  tDembrane  usually  makes  up  the 
jarrcater  part  of  their  thk-kness;  and  h  so  distinct  from  the  subjueenfc 
layers  as  to  be  readily  separated  from  them.  The  elasticity  of  iLt'se 
Dnembranea  is  dependent  upon  the  presence  of  the  yellow  fibrous  tissue 
in  the  areolar  tifjsue. 

Muooua  meuibrnnes  are  very  speedily  rejrenerated  whenever  they  have 
been  destroyed  either  by  injury  or  disease.  They  cf>nstitute  the  me- 
dium thnja(i[h  which  nil  tlie  chuntjes  sre  efft^eted  that  take  place  between 
the  livihjr  orgnnifim  and  the  externa!  world. 

The  character  of  the  secretions  of  mucous  membranes  varies  in  almost 
every  part,  and  is  d^  pen  dent  uptm  the  properries  of  the  epithelial  eel  Is 
which  cover  ihem.  In  the  ultimate  tuhuli  of  glands,  thesse  cells  are 
found  to  contain  the  peculiar  substances  wliich  eharaeterize  the  secre- 
tinn.  They  are  not  mere  protective  at'cnt^^  as  the  epidermic  cells  are, 
hut,  iu  the  case  of  the  fflnnd-*,  they  are  concerned  in  elaborating  tlieir 
peculiar  s€?oretiou»,  atid  in  the  nnieous  membmne  of  the  sniali  intcs- 
tine,  in  effecting  the  absorption  of  niitrieTit  materials. 

In  the  bronchio-pulmonary  and  gn»tra-intestinal  mucous  membrane, 
we  meet  with  the  peculiar  secretion  called  wMrw-f,  which  is  intended  to 
lubricate  the  parts  on  which  it  is  thrown  out,  and  to  protect  tlicra 
from  the  action  of  irritalinpj  substfvnces.  It  is  also  fnund  in  the  ducts 
of  ^innds,  and  in  the  urinary  and  ^11  bladders,  but  is  generally  mixed 
with  the  secretions  of  these  parts. 

Mucus  is  a  viscid,  colourless,  or  slightly  yellow  fluid,  not  raiscible 
with  water,  and  containing  a  substance  culled  WN/r/n,  upon  which  its 
churacteristic  properties  dt^pcnd*  This  appears  to  be  an  albuminous 
compound,  altered  by  the  presence  of  an  alkali.  Mucus  contains,  also, 
a  small  proportion  of  solid  matter,  and  sotne  salts,  rej^eniblinfr  those  of 
the  blood  and  epiihf dial  stales,  together  wi'h  peculiar  corpuscles  called 
muetui  rorpnstlt^t.  The  true  chemieal  characters  of  this  fluid  are  as  yet 
iocotuplettly  known* 

OF    SIMPLE    ISOLATED    CKLLP,    FORMING    SOLID   TISSUES   BY 
THEIR   AQOEEOATION. 

The  cells  of  this  class  begin  and  end  their  lives  as  such  without 
undiTgoing  any  transformation,  but  instead  of  lying  tipon  free  surfaces, 
or  being  east  off  from  them,  they  form  fmrt  of  the  substance  of  the 
faliric.  Two  examples  of  this  kind  are  found  in  the  cells  developed 
at  the  cxtremitres  of  the  intestinal  vilii,  and  those  whieh  exitit  at  the 
terminal  extremities  of  the  hepatic  ducts.     Both  these  ^U  vA  ^vt\^« 
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geeni  to  have  the  power  of  wUvting  from  the  fluids  presented  to  I 
certain  tnateriala,  whicli  tliej  deliver  up  to  the  abeorbcDts  in  one  < 
and  the  hepatic  duct  in  the  other  An  analogous  set  of  cells 
found  at  the  extremities  of  the  fci^tiil  ttifts  tn  the  p]aeent4ij  wbtcl)  Ibft 
a  like  p4>wer  of  select irvg  nutritious  materials  from  the  mateinal  IMl 
fnt  the  iMjurishment  of  the  foetus. 

The /JiZ-cfZ/ji,  of  which  ndijwsc  tissue  is  composed,  nlso  pcrniiii€!itl» 
exhibit  the  ori^imil  type  of  structure  iu  its  simplest  form.  This  tiaw 
is  usuiillj-  difiuged  o?er  the  whole  Ijudy^  either  iu  the  areolar  lif^na.  ir 
in  smull  clusters  covered  by  the  common  envelope;  and  even  id  twm 
of  great  emaciiition  there  is  some  fat  always  left,  especially  a(  tlie  1 
of  the  heartt  around  the  jireat  vcsaclH,  &c» 

Fut'Ct'lls  are  spheHi'al  or  sphemidal ;  when  closely  pressed 
tbej  uKRume  o  pulyhedrLiI  form.     I/irge  masses  nf  fiit  are  ofkea 
hy  their  aggregation,  the  conipoaeut  partfi  h>eing  held   toQ%^% 
areolar  tif^uc,  and  also  by  the   bloodvessels  wbieh   ramify^ 
among  them,  forming  a  capill;iry  network  upon   the  snijillef^t  lobol^ 
and  even  between  the   individual  cells.     This  tissae  codUiios  odtl 
lyinphuties  nor  nerves,  (b'ig.  167.) 

The  J\tt  ia  contained  in  the  interior  of  these  cellsi,  where  III 
deposited  from  the  bhjod-vessols  Hi « 
si  St  en  ce  varies  accoriling  to  the  proportJ^ 
of  the  orfrnnic  elemenla  entering  into  III 
eotnpn<«ition>  Thrse  are  eUiue  or  oleiw^ 
Btoarine,  and  niargarine;  the  last  two,  wlod 
ore  solid  whi^n  separated,  being  dtsoolnl 
in  the  fi»rmcr  at  the  ordinary  tettiperaCnVt 
of  the  body.  The  nil  thus  formed  h» 
interior  of  the  cells  is  prevented  froaif 
eapiag,  by  the  m^ifitening  of  the  cctl-« 
by  the  watery  fluid  circulating  tbrtmeb  lit 
VGsseU.  All  the  sub^tauees  above  naoi^ 
are  regarded  by  chemists  as  ttaiH, 
compounds  of  toe  oleic,  stearie,  and 
giiric  acids  with  a  base,  the  oxide  of  Upjl 
The  fat  18  analogous  to  the  6ta?eh  # 
vegetables,  and  has  a  like  ose^  vii.,  ^ 
supply  elements  of  nutrition,  wheu  otix' 
sources  are  cut  off.  It  also  anawen  tbf 
important  purpose  of  retaiaing  the  animal  temperature  by  \i&  noii'CVO- 
ducting  prnpiTtiirt ;  and  the  sdll  more  important  object  of  ocrvingl 
i  kind  of  reservoir  of  combustible  mall4?r  against  the  time  of  im  " 
Pat  appcure  to  be  d<|H>si(ed  only  when  an  exceaa  of  Qon-asottsed 
ntentary  matter  is  introduced  into  the  body,  over  and  above  the 
ftf  the  •^y»tem« 

Cartiiiign  in  its  simplest  form  etmsists  merely  of  ntieleftled  OiHii 
uid  greatly  retcrobles  the  celluliir  tissue  of  plants,     lu  other  foniM^ 


A  fmAu  and  j|iltpn««>  tlMiir ;  ii»  a, 
f|it4<«nt,    li,  kt  flbrM  tif   Areolar 
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ImvcTer,  Use  cells  are  imbedded  in  an  interccllalar  substance,  or 
matrixy  called  chondrine.  This  substance  bears  a  strong  resemblance 
to  feUtine,  but  requires  longer  boiling  in  water  to  effect  its  solution. 
It  M  DOi  precipitated  bv  tannic  acid,  but  tii,  by  acetic  acid,  alum,  acetate 
of  lead  and  proto-sulpbate  of  iron.  It  agrees  more  nearly  with  tlie 
protcine-compnunds  in  composition,  than  gelatine,  and  may  be  con* 
tidered  aa  an  interoMHliate  stage  between  the  two. 

Cartilage,  in  general  terms,  may  be  considered  a  non-vaacvlar  8ub- 
itance,  considerable  ma^tscs  of  it  existing  unpenetrated  by  a  single 
vessel.  They  are,  however^  surrounded  by  numerous  blood- vessr In, 
which  form  large  ampuUae,  or  dilatations  at  their  edges,  or  on  their 
surfaces,  from  which  they  derive  their  nourishment  by  imbibition. 

Cartilage  is  insensible;  neither  nerves  nor  lymphatics  can  be  tmced 
into  ita  substance,  and  it  is  doubtful  whether  it  is  ever  replaced  by  a 
similar  structure  when  once  destroyed. 

Fihro-cartihige  is  a  compound  of  white  fibrous  tissue  and  cartilnge 
in  Tirying  propr»rtions.  When  the  intercellular  substance  assumes  a 
fibrous  arrangement,  surrounding  the  cells,  it  is  known  by  this  name. 
.  Id  some  instances  the  fibrous  structure  is  developed  so  much  at  the 
eipense  of  the  cells,  that  the  latter  disappear  altogether,  and  the 
whole  structure  becomes  fibrous.  This  structure  is  seen  in  all  those 
cartilages  which  unite  the  bones  by  synchondrosis,  as  in  the  vertebral 
column  and  pelvis.  The  reticular  structure  is  seen  in  the  concha 
anris  and  in  tne  epiglottis. 

The  cornea^  according  to  the  researches  of  Messrs.  Todd  and  Bow- 
man, is  a  peculiar  modification  of  the  white  fibrous  tissue,  in  which 
the  fibres,  which  in  the  sclerotic  have  been  densely  interlaced,  flatten 
out  into  a  membranous  form,  so  as  to  follow  the  curvatures  of  the 
cornea,  and  constitute  a  series  of  more  than  sixty  lamella,  united  to 
one  another  by 

delicate     pro-  Fig.  1G8. 

cesses     extend-  _ 

ing  from  one  to 
the  other.  The 
resulting  areolae 
lieinsuperpcHied 
planes,  the  con- 
tiguous ones  of 
the  same  plane 
being  for  the 
most  part  paral- 
lel, but  cross- 
ing those  of  the  neighbouring  planes  at  an  angle,  and  seldom  commu- 
nicating with  them.  (Fig.  1G8.) 

The  cr^MiaHint  len$  has  long  been  known  to  be  fibrous.     The  fibres 
are  uniteSl  into  lominte  by  means  of  numerous  teeth  or  sinuosities  at 
their  edges,  which  lock  int:  on^  another.     Thcv  originate  in  cclUt 
20  ♦ 
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several  of  which  coalesce  to  form  one.  After  the  leas  is  fully  formed 
it  is  not  permeated  by  blood-vessels ;  these  being  confiaed  to  the  cap- 
sule. It  consists  chiefly  of  albumen  in  its  soluble  form,  and  is  ooagn- 
lated  by  heat.  The  latest  analyses  represent  the  substance  of  the  lens 
as  consisting  of  that  modification  of  albumen  called  globuline.  The 
vitreous  humour  is  an  example  of  a  very  loose  form  of  cellular  tissue. 
The  cells  have  no  open  communication  with  each  other,  and  contain  a 
fluid  holding  a  small  quantity  of  albumen  and  saline  matter  in  solu- 
tion. It  is  nourished  by  the  vessels  which  are  minutely  distribured 
upon  its  general  surface,  there  being  none  distributed  through  its  sob- 
Btauce  for  this  purpose. 

TISSUES  CONSOLIDATED  BY  EARTUY  DEPOSIT. — BONES  AND  TEETH. 

For  a  full  description  of  these  tissues,  see  Anato.my.  Articles 
Bone,  Tecih. 

SIMPLE    TUBULAR    TISSUES. 

Of  these  wc  have  examples  in  the  smaller  capillary  vessels,  and 
probably  also  in  the  Hni:illest  lymphatics  and  lacteals.     They  seem  to- 
be  formed  by  a  ct)alescence  of  the  cavities  of  the  cells,  produced  by 
the  absorption  of  the  ccll-wulls  at  the  point  of  contact 

In  all  tbe  hi<;her  animals,  in  their  adult  condition  at  least,  the  ca- 
piliary  circulation  is  carried  on  through  tubes  having  distinct  mem- 
bra nous  walls.  These  tubes  are  formed  from  cells,  hke  the  straight 
and  anastomosing  ducts  of  plants.  In  the  walls  of  these  tubes  cell- 
nuclei  may  be  constantly  found;  and  these  arc  too  far  apart  to  warraut 
the  idea,  that  they  are  the  nuclei  of  epithelial  cells,  such  as  line  the 
larger  vessels. 

These  vessels  have  a  claim  to  be  regarded  among  the  elementary 
parts  of  the  fabric,  since  they  are  formed  independently  of  the  larger 
trunks,  and  have  little  in  common  with  them  in  function.  All  thot« 
changes  which  tukc  place  between  the  blood  and  surrounding  parts, 
by  which  nutrition,  secretion,  and  respiration  are  accomplished,  occur 
during  the  movement  of  the  blood  through  these  vessels,  the  larger 
vessels  merely  bringing  to  them  a  constant  supply  of  fresh  blood,  and 
conveying  from  them  that  which  has  been  impoverished  in  the  fore- 
going processes. 

The  diameter  of  the  capillaries  varies  in  different  animals  according 
to  the  size  of  the  blood-corpuscles.  Thus,  they  are  larger  in  the  frog 
than  in  man,  in  whom  they  average  from  I-3700th  to  l-2500th  of 
an  inch.  In  the  living  subject,  it  may  be  stated,  they  may  be  seen  to 
vary  their  diameter  at  different  times,  so  as  to  accommodate  them- 
selves to  the  varying  supply  of  blood.  They  seem  to  have  a  distribu- 
tive power  of  their  own,  entirely  independent  of  the  heart's  action, 
but  influenced  by  the  attraction  existing  between  the  tissue  and  tbe 
constituents  of  the  blood.  The  capillary  vessels  are  first  formed  in 
the  vascular  layer  of  the  germinal  membrauei  entirely  by  the  coulct- 
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oetioe  of  cells,  which  send  off  prolungniioDs  in  various  directions^  like 
ihc  radii  froto  a  star.  Hj  the  juoctitm  of  these  praion^arions  a  net 
work  of  tabes  U  formed^  at  firat,  irregular  in  size,  but  afti^rwarda 
beeoaiof  more  equalised. 

In  niiwi^-forming  tissues,  much  the  same  arrange  men  flakes  plnce, 
the  prolongutiocs  coming  in  contact  with  the  vessels  of  the  surrounding 
pftrta. 

Tlie  opinion,  that  the  white  (ismte^  are  nonrishcd  by  vessels  convey* 
ing  white  blood  is  no  longer  tenable.  Simic  of  the  white  ti.s.'^ues,  such 
tta  cartilage,  are  en  tire  Ij  destitute  of  vessels  ;  and  in  others  the  supply 
of  blood  ia  so  scanty,  as  not  to  communicate  to  them  any  decided  hue. 
What  have  been  considered  aa  white  vessels,  are  niorely  tliose  of  very 
minute  aiie,  which,  admitting  only  a  siogle  row  of  blood  oorpuj»c1eH, 
do  not  contain  a  sufficient  amount  of  colouring  matter  to  affect  the 
light  transmitted  through  them* 

I  COMPOUND  TITBULAR  TtS&EES. 

'  Ef&Diplcs  of  these  are  seen  in  the  muscular  and  nrrvnun  tisstnci^,  m 

•  which,  after  tubes  have  been  formed  by  the  coalescence  of  the  ceils, 
;  •  ibejr  interiors  are  filled  up  with  a  secondary  deposit.  The  fiinctinnH 
of  these  two  tijsfiues  arc  widely  different.  The  muHcuhrr  l»  that  by 
wbioh  all  the  sensible  movementa  of  the  body  are  effected.  The 
fi#r«Q«ra  is  that  by  which  impression?;  are  received;  and  by  which  the 
iDsttDcts,  emotioaa,  or  volitions  excited  by  seosation,  act  upon  the 
mueicles. 

The  ultimate  structure  of  these  two  tissues  is  alike;  both  consfist  of 
iuhftt  f(»m:ied  by  the  co;desceTice  of  cells.  The  differeuce  between  them 
exists  in  the  nature  of  the  internal  deposit. 

There  arc  two  forms  of  muscular  tissue, — in  one  the  ultimate  fibrils 
are  marked  by  tnms verse  stria;,  or  bandi* ;  iu  the  olher,  rhey  are  pWmf 
or  unstnped.  The  former,  or  the  striped  tibr^-s,  are  f<iund  i-n  nil  the 
vcduntary  mu^icled,  or^  aa  they  are  anmetimes  called,  the  itiu^^elcs  of 
mnimaJ  life.  The  latter  are  seen  in  those  nmseles  which  are  concernt-d 
ill  the  organic  or  vegetative  functions.  They  are  not  so  readily  callttl 
into  action  through  the  ageney  of  the  nervous  system,  aa  the  strified 
uioacles,  but  are  more  readily  excited  by  stimuli  applied  directly  to 
^^liemselves. 

^H  An  ordinary  muscle  ia  seen,  even  by  the  naked  eye^  to  consist  of 
^Kindles  of  fibres,  arranged  with  great  regularity^  in  the  direction  in 
^Bbich  the  mujH;le  is  to  act.  These  fibres  are  arranr^d  m  jhsrii  ufi\  or 
^^bucUga,  oonnected  together  by  means  of  areolar  tiss-ue.  Each  fibre 
prcBeotB  two  acts  of  markings,  or  stria>^  one  set  lontjitudiua!^  the  other 
^ngrnivrrset.  By  ch«e  examination  the  individual  fibre  may  be  isepa- 
^Btt«?d  into  fibrillar  by  the  iplitting  of  its  contents  lu  u  luDgiiudioa]  di- 
^■toiion.  (Fig.  Iti9.)  These  fibrillar  present  a  headed  appearance, 
^fmed  by  the  peculiar  arrangement  of  the  contents  of  the  tube. 
^     It  fretjiteotly  happens;  that  when  force  is  applied  to  a  fibre^its  con- 
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Tig.  ICO.  teoU  f^purate  in  llie  & 

reotiriD  of  tBe  tniii«vti» 
«iri«!t,  quito  as  fro«{ii«Qtl^ 
as  in  ibe  longitodiu*!  4^ 
rectioT)^  thus  fomiittf  a 
fl«rieii  of  c/iMSm  «•  t0fiii  it 
Fig^  1G9.  If  A  gMioJ 
(li^inte^rntioii  Uxyk  pbfll 
alon^  all  tfa<»  lines  to  iMlk 
directiona,  Ib^rrt  mill 
result  m  ferics  of  |)Mli> 
cles,    wliieb     bave    keca 

or  mrv0U4  elemen^^  ibi 
union  of  which  eoiHit* 
tuUrs  the  mjL^  of  ibt 
fibre. 

According  to  Ui«  ofib* 
Son  of  McH^m.  TodJ  and  Bowmnn  (in  which  tb?y  are  suppor 
MiilUTi  Lautb,  nnJ  Si^bwuiitt),  the  croM^jctripeii  of  the  fibres  :ir« 
by  the  apposiuup  side  hjr  side  of  lUc  dark  points  aeeo  on  the  \ 

The  elpnienis  of  the  musculur  ibrrs  are  held  t4>gcther  by  a  luWlir 
ihetitU  ai«lHpte«l  to  its  surface  and  adhering  io  it^  this  is  called  tbi 
uirt^^kntma  or  mt/oUmma,  It  is  ft  transparent,  verj  dtlicmt^?,  biH 
tr»ugh  and  ttustic  membrane,  which  isolates  the  fibre  frt>m  mil  oilier 
ti&«tues.  It  hint  nothing  to  do  with  the  prfKliicU«>n  of  the  traoavtrpi 
•iritc.     N I'll  her  i»  it  perfomlcd  b^^  iiervei*  or  blood-ve&wjla* 

MuBculur  fibrfD  are  rather  poly^runal  than  cjUndiical^  owinjr  io  ih€ 
preasiure  to  which  thry  are  ^ubjeuLcd  bj  juxtiipcuiition*  Their  aTonit 
diiimeter  in  man  \»  about  l-4y0tb  of  an  inch,  being  raihor  Ur^  la 
iho  male  than  in  the  female. 

The  fibrillin,  when  exaotined,  are  found  to  prencnt  an  altierDatioD  af 
dnrk  and  light  «^pot9^  correBpondjng  with  ibe  tranaverse  striae  <if  tht 
^Vre^  and  the  lighter  intervals  betweon  them.  £a«h  dark  apot  b  nir- 
roundfd  by  a  ptiucid  border ;  the  whole  constitutes  a  oomplel«,  ibongli 
Riinulci  cell,  and  the  entire  fibril  La  mav  be  considered  as  made  up  of  a 
linear  aggrtgation  of  such  cells.  The  d/irk  ^pot  within  tha  brighl 
border  is  the  cavity  of  the  cell^  iHled  with  a  refracting  subataiioe. 
When  the  fibrilU  is  relaxed,  the  longitudinal  diameter  of  tboaa  oeUi 
is  greatest;  when  contracted^  the  transverse.  Thu^  the  act  of  Bi*^ 
eulsr  coot racf  ion  seems  to  consist  in  a  change  of  form  in  the  ctlla  of 
the  ultimntu  tibrillfe,  cManscquent  upon  an  attraction  between  tlia  walla 
of  tlictr  two  extnunttii'S  or  their  nuclei.  This  correspooda  wiili  iho 
eontraction  of  certain  ve^rvtable  titi6ues,  the  con»poncnt  cells  of  wkiob 
ch^fi'je  I  heir  form  when  irritated,  and  thu/  produce  a  movtmetiL 

VVhoo  om^cular  fibr«  coniractSf  ihcrcforci  it   ia  not  tluvwo  bl4 
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iToe^,  sio'-c  6l>res  In   ihip  siato»  onnnot  he  supposed  to  exercise 
force  of  tninloti,  but  it  is  shnrteued  in  length  by  the  approxima- 
Tlif  its  elciuentej  at  tbe  same  time  that  the  traosversd  diamt^ter  ia 


bv ! 


not  of  the 


fiber,  but  of  the  Lnlk  of  i 


mc  reuse, 

emetiturv  fibres;   the  number  c 

mtme  through  life,  as  it  was  in  the  fcetus.    NotwithsUimlmg  the  energy 
of  its  growth^  and  the  constaut  iDierstitial  chunges,  it  is  doubtful 
whether  tims<»ular  tisstie  is  ever  regenerated  where  loss  of  substance 
has   tak**n  plttte.     It  is  generally  replaced  by  iircolar  tlsaue,  which 
gmdually  becomes  condensed,  but  never  contrariile. 

The  great  property  of  muscular  t issue  is  that  of  vonfrarttlity, 
which  J»  meant,  the  pfyiter  of  movintj  reiq*fmtitvt  to  irttfatton.  It  ifl 
not  the  mere  roeehnnicjil  power  by  wbitli  ehi.stic  aubstancea  shorten 
theniBelveft  on  tbe  removal  of  a  distending  force,  but  it  is  an  endow- 
ment responsive  to  appropriate  stimuti»  and  diaiinlshing  or  disappear- 
ing  with  the  healthy  state  of  the  tissue.  Elasticity  is  a  mere  physical 
property.     Contractih'ty  13  a  vital  property. 

Whatever  is  capable  of  inducing  contraction  in  muscles,  when 
applied  to  them,  is  called  a  stimulus.  Chenjieal  agents,  meehanical 
applit-'a lions,  and  irritating  substances  are  included  under  this  head. 
The  influence  that  carbonic  acid  exerts  upon  the  eontractility  of  mus- 
cular fibre  admits  of  some  cjuestiou.  It  is  the  geoentlly  received 
opinion  that  this  gas  exercises  a  sedative  influence  upon  them,  and 
arrrsl*  the  power  of  being  excited  to  contraction.  Some  recent  ex» 
perttnenis  of  the  author  show,  however,  that  the  presence  of  this  tigent 
in  the  blood  may  excite  movements.  On  opening  the  cavity  of  tho 
abdomen  of  an  animal  while  living,  the  peristaltic  movement  is  barely 
perceptible;  if  now  partial  asphyxia  be  produt^ed  by  strangulation, 
the  peristaltic  action  is  manifestly  increaj<ed,  again  to  disappear  on  the 
restoration  of  the  re!ipiratt>ry  function.  The  convulsions  of  epilepsy 
attended  with  laryngismus,  and  the  Fpuifmodfe  struggles  of  a  suspended 
criminal,  point  to  the  same  source  of  stimulation.  In  the  latter  case, 
the  movements  of  the  heart  are  known  to  tontinue  long  after  respira- 
tioQ  has  ceased,  so  also  in  asphyxia  produced  by  coal  gas,  or  by 
drowning* 

In  cholera  asphyxia,  where  the  patient  has  died  aAer  a  short  illness, 
and  iioatteDded  by  cramps,  many  practiiionerji  have  noticed  convuUive 
twitchings  and  movements  after  somatic  death,  which  may  be  explained 
hy  the  presence  of  carbonic  acid  in  large  tjuantities  lu  the  vessels, 
ling  as  an  excitant  to  muscular  contractility. 

To  the  living  body  the  ordinary  stimulus  exciting  contraction  is  the 

rt^iut  injiuntrf.     Muscular  contraction,  however,  is  not  dt-pnufrnl 

on  this  influence,  since  it  can  be  excited  after  all  connexion  with  tho 

nervous  centres  has  been  destroyed,  and  even  in  a  single  isolated  fibrilla, 

The  contractility  of  a  muscle  may  be  exhausted  by  rejieated  exei 

M^i  as  well  as  by  the  continued  application  of  any  of  the  abo7« 
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elitnuli,  bat  it  maj  be  recovered  tgain,  provided  n  imffii?f«ttl  tn 

of  rest  be  afforded  to  it*     **  In  regarding  contractility,  f- 

pro|>erty  of  living  luasculsr  fibre  in  ijnural^  it  is  meant 

in  it  as  a  property,  without  which  it  would  not  be  nui^le  ;   $iiHi  im 

lueh  a  ninoner,  that  no  particle^  however  uiicrost*apio,  can  lie  detaeliP^ 

from  «  nm.s.*le  which  doeij  nut  of  \is^%  and  indf^peudeotly  of  the  mt, 

pot9«09  tliii*  pnipcrty  as  long  as  it  pu8«ie89es  vitality.'' 

Utweles  are   ahuuduotly  supplied  with  blo^^-vetMli   snd 
Tbd  oapitlury  veaseU  ratuity  in  the  Bpjices  between  the  fibre*,  but 
penetrate  the  sarcolemtn^f  the  nutritive  materia)!^  being  pn>b«bly 
plii'd   by  the  selecting  power  of  cells.     The  ncr^'e?  are  mniftr 
and  ihey  arc  exceedingly  abundant,  terminating  usually  tn   ibe  id 
atanoc  uf  the  ruuttcle  >m  lott^tg.     The  niuiF^c-ks  of  tmjunH'  lifts  an» 
little  influenced  by  nervous  power,  hut  dcfH^nd  for  their  sciinuLat 
u^xin  the  presence  of  substances  brought  iitiiaedialely  into  oootActv 
them.     The  muitcles  therefore  have  but  little  ftenibihty. 

Kvery  fibre  uf  atriiitcd  muscles  is  attached  by  its  extremitffi 
while  fibrnus  tissue  ;  through  the  medium  of  which  it  exerts  i%m  c<c>n> 
tractile  power  on  the  bone,  or  other  subiiU  nee  to  be  n>ovcd  ;  the  uvLtm 
of  all  these  white  fibres  con$it)tute  the  temhn.  The  muscular  6 br«  endf 
by  a  perfect  disk,  and  with  the  whole  surface  of  tliis  disk  the  teodoQ  ii 
connected  and  continuous  with  it  and  the  sarcolemma. 

iMuitculiir  conCraciion   is  accompanied  by  the  prml action  of 
and  htot,  both  of  which  are  prohubly  produced  by  the  movetnefitB 
the  n»  i  :  fibres  upon  each  other.     The  heat  may  also  be 

duced  ^  ruical  changes  re«»ultiDg  from  the  diMuU'gration  af 

iDuscuI  unf^cqucnt  upon  it^  u'^e.     This  elevation  of  tern 

ture  \i^  H  as  high  as  2**  Fahr.     Museuhar  contmctinii 

developed  tUctritai currtnU^  which  n)ay  he  readily  recognised  by  appr^ 
priate  i nsr rumen ta,  nod  roay  be  made  tho  process  of  cicitin^  contrti* 
tbfia  io  other  muscles,  if  a  communicurion  be  eftablishrd  betwiM 
tbeiD»  as  by  a  piece  of  nerve,  fur  inj^tauce^  dissected  from  the  leg  oC  a 
recently  killed  frog,  and  introduced  into  an  iocbioo  io  m  ootitittetiiif 
mtiscle. 

The  rigor  mnrtin^  or  the  siiff*Miing  of  the  body  sfter  death,  Js  due 
the  oomraction  of  the  uiuhcIps,  and,  like  the  conguK^tion  of  the 
IB  the  laiit  act  of  (heir  vitality.     Where  the  individual  has  dit 
wasting  disease,  it  comes  on  early,  and  lasts  but  a  short  time, 
reverse  obtains  where  death   has  oix^urred  during  full  health 
Torie  rigidity  may  supervene  bef  ire  death «  as  t«ecn  in  an  instaot#  rt^ 
Iftted  to  the  author  by  one  of  his  friends,  of  a  s^^ldier  djin^  of  •« 
exlcosi^  mn  in  one  arm.      liigidity  was  plainly  disoovermblt  ia 

Ibn  ucK  mbs  while  the   movements  uf  the  heart  were  bm^ 

r.xamint^d  nud  ij^tunttHl.  As  iba  rigor  tnortia  eomea  no,* the  eooln^ 
tiiity  uf  the  mujicitt  dtpart«.  Itioaus«  is  nbseiire,  and  may  be  coiii]k}i^| 
but  it<i  reaeniblaat;t>  lo  the  contractiou  of  fibrioe  ifWr  rec«ill  eoagnl^ 
la  Btrongly  mftrkod. 


is  due  feo 
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In  everj  etae  masealar  totion  must  alternate  with  intervale  of  rest 
It  it  in  tkeae  intervals  that  the  reparation  of  the  disintegrated  tissue 
takef  place,  and  that  the  muscle  recovers  its  contraotility. 

The  mechanical  arrangement  of  the  muscles  upon  the  skeleton  in 
woallj  accompanied  with  a  loss  of  power,  bat  with  a  gain  of  velocity. 
The  locomotive  framework  may  be  regarded  as  a  series  of  levers,  of 
which  the  fulcrum  is  generally  a  joint  In  most  cases  the  mnsclea 
lie  attached  near  the  fulcrum,  as  in  the  biceps.  By  this  arrangement 
a  contraction  of  a  single  inch  in  the  muscle,  moves  the  hand  through 
theeitent  of  a  foot,  but  then  the  hand  moves  only  with  one-twelfth  of 
tli^  power  exerted  by  the  muscle. 

When  a  muscular  fibre,  the  opposite  extremities  of  which  are  at- 
tached, for  example,  to  adjacent  points  of  two  boneS;  is  made  t6 

Fig.  170. 
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shorten  itaelf  forcibly  by  the  application  of  a  stimulus,  the  more  move- 
able point  is  drawn  nearer  to  the  more  fixed  point ;  and  this  is  the 
great  law  on  which  locomotion  by  muscular  fibres  depends.  Thus  the 
forearm  is  bent  upon  the  arm  by  a  muscle,  D,  which  arises  from  the 
top  of  the  latter,  and  which  is  inserted  at  e,  at  a  short  distance  from 
the  elbow-joint.  A  veiy  slight  contraction  will  raise  the  baud,  but  a 
considerable  increase  of  power  is  required  to  overcome  a  resisting 
force. 

Tt/nieity.  —  There  is  another  form  of  muscular  contraction,  which 
may  or  may  not  be  the  result  of  the  same  property,  modified  by  a  dif- 
ference of  dreomstanoes.  In  past  times,  however,  it  has  been  regarded 
as  a  different  property,  and  is  known  by  the  name  of  tonicity.  The 
cbaruster  of  this  soiled  property  of  the  muscular  fibre  is  better 
taught  by  examples  than  by  description.  If  a  muscle  in  the  living 
body  be  eut  right  through,  each  portion,  after  a  few  quivers,  begins 
slowly  to  shorten  itaelf  in  a  permanent  manner,  so  that  an  empty 
space  ia  left  between  the  two  cut  extremities.  There  being  no  tendency 
in  these  two  shortened  portions  to  return  to  their  former  length  during 
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an  indefinite  term,  this  effect  has  usually  been  ttseribed  to  m  pioyii^l 
tli Cerent  from  contraciility,  under  the  nmne  of  tonicitj*  WmmvH^ 
hj  any  change  of  ibe  relative  nut  urn  I  position  of  tho  fnuti  of  lit 
sketetou,  tlb  by  fracture  or  dklotiition,  tbo  points  to  wbicb  ihm  n|iipcwin 
ends  of  a  muscle  are  atuebed  are  brougbt  nearer  to  eiieh  others  ll^ 
musde  becomes  permanently  Abortened  bv  the  stme  so-CftUied  lottklli; 
AgniDj  if  tbe  muscles  which  extend  or  Btraigbtcn  a  joint  beooat  |M9* 
lysedy  without  a  eorrespondiDg  loss  of  power  in  the  antagooiati^  UMm 
ek»  which  bend  that  joint,  then  tbe  floior  nius^lei*,  as  they  are  lonoEii, 
become  ehortened  by  their  tonicity^  and  tho  joint  remains  permftaeotly 
t)cnL  This  explains  the  penimnent  Lent  »tkie  of  the  elbow* joiftik  im 
tbe  paralysis  of  tbe  upper  extrcnuttes  attendant  on  tbe  paintcr't  ootk, 
to  which  all  artisans  are  expoi^ed  whose  occupations  bnog  ihwm  isli 
daily  eootact  with  prepamttons  of  lead. 

Borne  forms  of  pertnancnt  lock  jaw  seem  to  be  of  the  aanie  eW 
racier;  tbe  musics  clodiii^  tlie  jnviT^  which  corref^pond  to  fiexurv,  f«- 
tuaining  in  full  vigor,  while  their  antagonijjts  have  lo§t  ibeir  p^^wer. 
The  muficular  fibres  of  organic  lift  are  very  different,  noi  91' 
structure,  but  also  in  funiu^tifjn,  from  U»om 
described.  They  consii&t  of  a  seriea  of  tttbtft^  vl 
are  not  marked  by  tran8ver»e  lincA,  and  in  wliicli 
longitudinal  striie  are  very  faint.  The^^c  tube*  in 
usually  much  ftattcned,  and  cannot  be  shown  tii  tg^ 
tjiin  dislinct  fibrilU^.  They  are  generally  aitialkr 
than  tho&ie  of  animal  life,  and  S(*tDeiiitiea  luvittl 
uiarking?t  indicative  of  a  granular  deposit  Tilt  W^ 
d 06 i ties  upon  their  surface  are  the  nuclei  of  lb«ir 
original  components.  (Fig.  171.)  Tbe  pcmilianty 
of  the^  fibres  i»,  that  they  are  very  iitiJe  vubjeded 
to  nervous  iufluence,  and  that  when  atimulated  lo  CMtii^ 
traction  by  an  irritant,  they  perform  a  aeries  of  «0^ 
micutar  movements  gradually  decreasing  in  iutsaiiiy 
till  perfect  rest  takes  place.  They  are  found  its  iIm 
ialet^tinal  oanal,  ducts  of  glamJ^,  middle  coat  of  iW 
arteries  and  braoebial  tubes,  ^. 

The  Ncrvom  strurfure  as  it  appears  in  iiie  PtffW 
trunks  is  another  example  of  tube^  with  a  secondary  deposit*     Tliii  is 
«ecn  in  the  Wti/c  or  Jihrotu  matferf  wherever  it  occurs  in  the 
and  almj  in  the   fibres  of  tbe  ^eat  t^mpafkfik.     In  the 
find  the  other  form  of  nervous  aubstance,  known  by  tbe 
gm^  or  vr^icHlar*     Wherever  these  two  kinds  are  united  tagetlM 
ConJHtitute  a  t^avgHon  or  nervou$  cmtrt. 

The  ukiuiate  nerve  fibtv  —  such  as  is  seen  in  the  spinal 

is  distinctly  tubular     It  consists  of  an  external  thin  nnd 

membrane,  which  is  nearly  or  quile  bomeigtiMoiif,    II  forms  on*  Mtt* 

I  ilnaiiii  iaoiaung  the  contained  mstter  ia  its  whole  ooono  ham 
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e<mtrsl  to  its  pcripheml  est  rem  it j.     Tbis  is  called  bj  Todd  and 
BovTDfla  the  tufmior  rmmhrane. 

Within  the  tubular  nieoibrane  Wes  a  more  opaque  substance,  known 
as  tbe  irhtte  mh^tmtc*  of  iSrhwamn^  and  within  this  agnin  is  a  trana- 
nt  niaterial,  which  has  been  called  the  axh  cylinder.     The  whole 
the  COD  talked  substance  is  exceedingly  laoft,  and  may  be  made  Iq 
from  one  part  of  tbe  lube  to  anoihcr     A  bundle  of  nerve-fibrea, 
•mronnded  and  connected  by  areolar  tissue,  coDstitutes  a  nerve. 
Tb«  other  form  of  fibrous  matter  is  that  which  is  seen  in  the  great 


■^> 


iym  pathetic  syBtem,  and 
which  is  known  aa  the  gela^ 
Hitout  nervous  Jihre,  These 
fibres  eoDtain  nothin?  analo- 
gous to  the  white  aubstance 
of  Sobwann,  and  are  devoid 
of  the  whitenesa  which  cha- 
racterixea  the  tubular  fibre. 
The  gray  colour  of  certain 
Dcrres  depends  upon  the 
preseoce  of  a  large  propor- 
tion of  gelatiooua  fibres. 
Henoe,  they  are  aometimee 
callod  grai^  fibres.  They 
aire  smaller  in  diameter  than 
ibe  tubular  fibres,  mngiug 
from  jqVu  ^  ii/oB  of  an 
inch.     (Fig.  172.) 

llie  remaining  element  of 
the  neiToos  alructure  is  what 
is  called  the  gray  or  tvjK'rw- 
iar.  This  is  found  in  the 
I'cenlrtij  but  never 
nerves,  properly  so 
It  oon gists  of  c^fU 
icM  containing  nuclei 
it.  The  walk  of 
ele  are  extremely 
and  delicate,  and  con- 
m  Eoh  but  tenacious 
iinular  mass.  In  some 
aiolea  we  find  a  number 
pigment  granules  exte- 
the  nucleus,  giving- 
K^lotir  to  a  portion  of 


Fig,  172. 
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n.  DiairrftiD  of  tubal  wr  fibre  of  a  »|>1diiI  nerr*:- 
Axt»  cyltudrr.  b.  Inuer  bf>rdj»r  of  wblto  i^utHUnci. 
cc.  Outer  lionJer  of  wlilte  ^uUt&bco.  d,  d.  Tiibultf 
inemlirani'  R.  Tubiiln  f  bren;  e,  in  •  nnturol  *u\te, 
•howlijR  Ihe  pari*  ek  Id  a.  /  Tim  trhite  .•ub^lJinrc  nud 
mx\fi  rylUnlcr  InlcTTupted  by  pressure,  wb(l«  tbe  Lubu* 
lar  memlimiio  refiiiilD*^.  tf,  lln?  nmr,  with  ToricoNllin*. 
ff'.  Varicomj  fjbn^  of  variou*  sUi's..  fr*iB  tbe  errvbi'^luDi. 
c.  (JdttUnour!*  libn'n  ftoui  ibr  M3l«r  plmKua,  tremUdiritb 
BDvtlc  ftdd  (o  «xbibli  Uivir  cuil-nucleL 


The  gray  colour  is  not  essential ;  it  is  merely  produced 
peculiar  character  of  the  pigment  cells*  In  some  animals  they 
21 
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■re  red,  in  othen  green,  mnd  in  others  white.     In  the  latter  there  if 
BO  pigment 

Another  form  of  nerre  Teeicle,  is  that  called  the  caudate^  which  is 
eharaoteriied  bj  one  or  more  iail-like  processes  extending  from  it 
Thej  contain  nnclei  and  nuclediy  and  pigment  granules.  Of  the 
mode  in  which  the  fibrous  material  terminates  in  the  Tcsioular  matter 
of  the  centres  to  which  it  passes,  no  general  statement  can,  as  vet,  be 
made ;  but  it  is  quite  certain,  that,  in  many  instances  at  least,  there  is 
an  absolute  continuitj  from  one  form  of  nerve-tissue  to  the  other. 
Three  principal  modes  have  been  ascertained  in  which  this  may  occur. 
Either  a  globular  cell  may  give  off  a  simple  prolongation  that  becomes 
a  fibre,  as  seen  at  a,  fig.  173,  in  which  case  the  cell  is  said  to  be  *  wiit- 
poiar.'  Or  a  ganglion-cell  presents  itself,  as  it  were,  in  the  course 
of  a  nerre-tabe,  having  each  of  its  extremities  prolonged  into  a  fibre,  as 
in  fig.  174 ;  in  which  case  the  cell  is  said  to  be  <  bipoUr.'     In  certain 

Fig.  174. 


Fig.  178. 


menMoopk  OftOKlkm  from  H«ut  of  Fro^ 
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parts  of  the  nervous  centre  of  man,  are  seen  ganglionic  cells  sending 
out  prolongations  to  the  number  of  three,  four,  five,  six,  or  more,  some 
of  which  are  occasionally  to  be  traced  into  continuity  with  the  axis 
cylinder  of  nerve-tubes,  as  seen  at  a,  6,  fig.  175 ;  whilst  others,  it  is 
probable,  inosculate  with  those  of  other  stellate  cells.  Other  eomm^ 
nications  are  established,  however,  by  spheroidal  cells  lying  simply  in 
iuxtaposition  with  fibrous  material,  either  side  by  ii»B|  or  in  loops 
fimned  by  plexuses  of  the  latter. 
Hhtfibrtnu  matter  is  prodnoed,  ai  the  muBcakr  fibre,  bj  the  eoah^ 
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tfWIIfce*  C  jnictloiile  G«tlt  fram  "futwtantiii  femiKltic!*'*  of  HfiinATi  6r*lit^  on«  of  IIm  \   _    _ 
fftU*cu..  4,  \  Msnmhi^cicnQliiiuoaj  with  tb«  axlji-cjHndi4«r  of  •  double-con  toured  nerrti-Obfe,  h, 

oeDce  of  ecUSf  io  which  a  8e{?0Tidary  deposit  takes  place.     The  vesu 
culnr  by  a  sticcessioD  of  cells  like  tboite  of  c^pirhelium. 

The  chemical  constitutioQ  of  DcrvouB  matter  ia  as  follows : 
^B  Albumea 700 

^^    c«.b«,  rat  {«--;-.  *:«« ; ,.n 

^^^^K          Pb<Mtptiortifl ...                                               ..     1*50 
^^^B         Oammono 1-12 

^^^B  Water 60-00 

^^^K  lOO'OO 

^^^^H  ( Vauqutlm,) 

^BPo«  amount  of  plioupbonia  vanes  fti  different  tinieB  of  life,  and  is 
^pceeditigly  small  in  idiotcy.     According  to  L*IIeritier'B  analysii^^  tho 

minimum  is  found  in  iofaDcyi  oldagOi  and  idiotey;  and  the  maxituuiti 

of  water  in  in  fancy. 

The  nervous  stritcture.f  like  the  muFcular^  is  constantly  undergoing 

the  procsess  of  dmntegration  and  renewal,  every  exercise  of  this  system 

being  aooompanied  by  a  lt>sa  of  its  substance,  requiring  new  material 

I)Oipeii8ato  for  it.  This  renewal  takes  place  in  the  intervals  of 
Aft  in  the  muscular  sysfetn^  its  wa^te  is  represented  by  tho 
unt  of  urea  in  the  urine,  so  in  the  nervous  system,  i^^  its  wngte  re- 
enlcd  by  tbe  amount  of  pho^spbiLtic  depositions;  the  hitter  being 
flj^iucreased  uuder  mental  excrcitie.     Fen^ns^  therefore^  whose 
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tneDtal  faoolttes  are  mttoh  emplojed,  rec|ulre  as  nutritioiM  a  diet  m 
those  who  gain  their  "  living  *'  by  the  sweat  of  their  brows. 

In  regard  to  the  refr^neratioo  of  nervous  structure  when  it  has  be^t 
*lf«trojed,  it  is  now  believed,  on  the  authority  of  Schwann^  Steinroeli^ 
Iirowu-S6]uard,  and  Nnssc^  that  the  ichite  or  tubular  matter  mmj  te 
reMored,  they  having  discovered,  that  in  the  uniting  substance  betw««tt 
the  ends  of  a  divided  nerve,  true  nerve-fibres  may  be  developed,  Far 
feet  restorntioQ^  however,  does  oot  always  take  plare,  owing  tnf«t  |irrv 
b;ibly  to  the  fact,  tLiit  the  central  and  peripheral  portio«iB  of  the  taaa 
fibres  do  not  always  meet  again. 

In  regard  to  the  r^ray  or  i*f ticaJar  matter  we  are  not  to  well  !•• 
fornjed.  When  a  portion  of  the  brain  is  rt^moved  in  animals,  tea  pbri 
b  supplied  by  new  matter ;  but  whether  this  becomes  true  ceiv^fal 
substance  rem^&ins  to  be  proved ;  from  the  great  aetivlly  of  \%a  ootri. 
tive  processes,  however,  there  seems  reason  to  believe  thai  ite  ham  b 
repaired  by  similar  matter. 

Those  nerve-fibres  which  originate  in  the  brain,  and  are  dtstrTbatf^ 
so  the  muscles,  have  do  proper  termination  ;  they  form  /opps,  wbieb 
either  return  into  themselves,  or  join  others  formed  by  ibe  altaaisle 
ramifications  of  the  main  trunks^  They  nover  anastomose  with  exA 
other,  but  each  runs  a  separate  and  di.%tinct  course.  Those  ftvft 
which  originate  on  the  periphery  and  run  towards  the  braio  and  fpittl 
oord,  also  form  loops  in  these  centres. 

Wherever  the  vexkuiar  mntter  is  found,  it  is  looVed  upon  as  m  gm^ 
nttor  or  or**jiiittfor  of  nervous  influence  ;  whilst  the  vhtfr  or  iuimar^ 
is  the  rarrirr  of  ihat  influence  to  the  various  parts  of  the  system,  Tllf 
furtner,  having  the  higher  set  of  functioDSy  reeeivee  by  far  tbe  Iv|^ 
qufintity  of  blood. 

I*irjrusr9  are  formed  by  the  free  interchnngo  of  fibres  horn  ttrml 
neighbouriug  nerves.  Four  or  five  nerves,  f»r  instaaoe^  propetd  fnea 
the  spinal  cord  and  are  pbited  up  together  like  the  atrmnat  of  m  coadl 
whip.  Frooi  the  plexus  thus  firmed,  certain  nerves  tmerge  wbiek 
are  composed  of  fibres  from  several  of  the  original  tninju.  The  ad* 
vantage  of  this  arrangement  is,  that  not  only  are  nerves  of  dil 
endowments  joined  t/igether,  but  the  injurious  effects  which 
otherwise  result  from  lesion  of  the  spina)  c«>rd,  are  obviated; 
nerves  which  come  off  below  the  injured  part^  all  receiviog  1 
frum  those  which  are  abovo,  tho  nervous  influence  is  thus 
uciimpaired  to  all  thoho  parts  suppliod  by  tilamo&ts  from  b^kiw  i 
point  of  lesion. 

OF  THE  DE\^LOPMEKT  OF  TISSUES  FROM  CELLS. 

It  bat  boeo  seen  that  there  ii»  reaa^Q  to  doubt  whetber  oelb  mm 
cooccTued  In  the  development  of  alj  the  tis^ues^  further  than  in  ilis 
pait  which  tbry  tnke  in  elaborating  the  fluid  from  which  tha  tia 
arc  derived,  some  oi*  the  etruoturca  seeming  to  be  pmduoed  bjr  a  < 
%ulidatioo  of  the  plastie  fluid  whieh  baa  beta  akteiitod  ij  ll 
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eooj.     Many  of  the  component  etrucluref,  however,  owe  tbeii  de- 

ijpnfient  to  the  ngencj  of  cells,  and  of  these  we  alitill  now  fpeak. 

OelU  are  formed^  either  in  a  previoaslj  existing,  struotureless  fluid, 

illed  a  blastema  or  witbin  the  interior  of  previoufily-exiBtiDg  cells  by 

nplicative  subdivision^  or  by  the  expansion  of  a  nueleuB.     In  the  first 

Eftbod,  when  a  phi^ic  fluid  is  in  contact  with  a  living  Etructure  it  is 

veeo  to  become  opalescent;  this  chan^  in  colour  ia  owing  to  the  depo- 
sition within  it  of  a  number  of  smalt  granulea  called  nurleoU ;  Beveml 
hf  these  aggregate  themselvea  together  and  form  what  is  oullod  the 
Kui-^uf,  witbin  the  inierior  of  which  the  nucht}iu»  can  still  be  seen. 
HkiB  nucleus  is  also  called  ihecytobla^t  (from  xvtoi^  a  vesiclo,  and  /3xa^of, 
mgerni)|  or  tdl^erm.     From  the  side  of  this  Ducleus  a  thin  tmns' 
parent  membrane  is  next  seen  to  project  in  the  manner  of  a  warch- 
crystal  from  the  dial ;  this  gradually  enlarges  till  at  last  the  nuclear 
18  seen  only  as  a  spot  on  its  wall     The  whole  is  then  called  a  tiw- 
^eaird  cetlj  or  germinal  cell.     The   fluid  in  which  the  granules  are 
;  deposited  is  called  the  ct/tohlttUema,     (Fig.  176.) 
In  the  second  method^  or  the  efidot/enou^  development  as  it  ia  calted| 
ke  nucleut  seems  to  perform  an  im- 
prtatil  office.     Each   granule   of 
|hich  it  has  been  shown  to  consist^ 
the  power  of  developing  a  cell, 
that    the    parent   c<.'ll    be  cornea 
lied  with  one  or  more  generations 
if  new  oellsf  which  may  either  dis- 
Ippear  entirely,  as  in  the  case  of 
ibc  oruro,  or  by  the  rupture  of  the 
iriginal  cells  ihe  contents  may  be  *?ca tiered  and  Tindergn  an  indepen- 
leot  devclopuient.     (Fig,  177.)     Sometimes  several  nucleoli  are  seeu 
j^ithiD  one  oucleii^ ;    and  ^metimea  several  nuclei  within  0D6  cell. 


Fig.  176. 


9  e  O  O 


Plan  rrpTwwmtfnf  tbt  fbntimtkiu  of  a  «»• 
tlvuf.  krkd  of  ■  cvU  on  tb^  iiijcliiiu,  ACaofvUng 
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I  4«Mk>>0«ai  of  Mill*— A,  1, 0  (from  KSllIkcr),  othui  of  Ajmri»  nl^roTMioi*  i 


4 


J  ■,  Uut  of  AMttfla  setiinliiftU  (from  B««ir«)- 

Aother  moil€  of  cell-formation  o<'cafiionBlly  occurs;  to  wit,  the  ex- 
kosion  of  a  single  appaT»*ntly  homo£r«^fieoua  granule  into  a  cell  with- 
tt  the  previouj*  form»tion  of  any  perceptible  tnielens ;  a  distinction 
«&ihowiog  itself  between  the  exterior  ponlion  of  the  granule,  which  , 

^^af  the  celLwall,  and  the  interior,  which  seems  to  melt  down  Co    ^ 
»^2i^ ^ 
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form  the  first  cell-oontents;  and  the  fonner  eztendiog  itself  as  iLe 
latter  augment  hj  imbibition  from  the  surrounding  fluid. 

Cells  are  concerned  not  only  in  the  function  of  nutrition  in  the  de- 
velopment and  restoration  of  parts,  but  also  in  several  other  organic 
processes.  In  nucleated  cells,  also,  are  the  best  examples  of  inherent 
formative  power,  which,  not  being  consumed  in  the  formation  of  the 
cells,  remains  operative  in  them,  changing  them  and  their  contents, 
and  influencing  the  surrounding  or  intercellular  substance  in  which 
tbey  are  deposited.  Thus,  whether  it  be  for  the  preparation  of  mate> 
rials  from  food  which  may  serve  to  the  maintenance  of  the  body,  or 
for  the  construction  of  the  several  tissues,  or  for  the  formation  or  tem- 
porary storing-up  of  the  materials  that  are  to  be  removed  from  the 
body  as  refuse,  in  all  those,  and  in  nearly  all  instances  of  them,  the 
end  is  attained  by  or  with  the  help  of  the  formation,  continued  euer^, 
or  dissolution  of  nucleated  cells. 

Each  cell  is  an  independent  organ  ;  it  lives  ybr  t'fsel/  and  by  ifself, 
and  is  dependent  upon  nothing  but  a  due  supply  of  nutriment  and  of 
the  appropriate  stimuli  for  the  continuance  of  its  growth  and  for  the 
due  performance  of  its  functions,  until  its  term  of  hfe  is  expired,  just 
as  one  man  is  able  to  support  himself  alone;  but  as  the  cells  become 
commingled  into  organisms,  a  division  of  labour,  or  separation  of  fono* 
tions,  becomes  necessary,  just  as  in  a  community  of  men  there  mai»t 
be  hewers  of  wood  and  drawers  of  water.  The  nucleus  and  cell-wall 
difi'er  from  each  other  in  chemical  composition,  though  both  seem  to  be 
concerned  in  the  development  of  tissues.  The  cell- wall  is  a  proteine- 
oompound. 

Iri  the  formation  of  tissues,  the  cells  undergo  changes  which  may 
be  described  under  two  heads:  Jirst,  Those  affecting  the  cell-mem- 
brane ;  and  seconJit/,  Those  in  which  the  nucleus  is  concerned.  In 
the  fibrous  tissues,  the  cell-membranes  become  elongated,  and  so  folded 
and  divided  as  to  give  the  appearance  of  subdivision  into  minute 
threads  or  fibres.  In  the  compound  tubular  tissues,  as  muscle  and 
nerve,  the  cells  arc  joined  end  to  end,  and  the  partitions  at  each  ex- 
tremity being  removed,  a  tube  is  formed,  in  which  the  proper  deposit 
of  niuM^ular  or  nervous  matter  takes  place. 

In  the  simple  tubular  tissues,  as  in  the  capillaries,  the  tubes  are 
also  formed  by  the  coalescence  of  the  walls  of  the  cells  at  several 
points,  owing  to  their  elongation,  here  and  there,  into  pointed  pro- 
cesses, which  unite  and  form  the  ramifications  of  the  vessels. 

The  metamorphoses  of  the  nucleus,  although  equally  important,  are 
nnich  less  numerous.  In  some  cases  it  sends  out  radiating  prolonga- 
tions, causing  it  to  assume  a  stellate  form,  which  is  the  case  in  bono 
cells.  In  other  cases  it  appears  to  resolve  itself  into  a  faaciculoa  of 
fibres ;  and  this,  according  to  Henl6,  is  the  origin  of  yellow  fibrous 
lieisue.  The  tubuli  of  the  dental  structure  are  formed  by  iti  separa- 
tion into  a  number  of  dislinot  fibres,  each  composed  of  a  linear  agcre- 
gatioa  of  granules.     Lastly,  according  to  Dr.  Carpenter,  it  majois- 
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itaelf  still  more  eompletelj  into  its  component  grannies,  hj 
whose  reunion,  certain  peculiar  vibrating  filaments  (the  so-called  sper- 
mtoBoa),  maj  be  formed,  possessing  motor  powers,  and  destined  to 
perform  most  important  offices  in  the  function  of  reproduction. 

The  development  of  cells  goes  on  during  the  life  of  the  organism 
at  every  period  of  its  ezistepce.  They  are  found  floating  in  immense 
BunberB  in  the  blood,  chyle,  and  lymph ;  and  even  in  diseased  secre- 
lioDS,  aa  pos.  In  the  inflammatory  process  they  are  developed  in  great 
quantities;  and  even  the  malignant  growths,  such  as  cancer  and  fungus 
basnotodes  which  infest  the  body,  owe  their  development  to  the  same 
igencies.  In  short,  the  nucleated  cell  is  the  agent  of  most  of  the  or^ 
|!anie  processes,  both  in  the  plant  and  animal,  from  the  time  of  their 
earliest  development,  to  their  full  maturation  and  decline. 

PHYSICAL  AND  VITAL  PROPERTIES  OF  THE  TISSUES. 

The  tiBsoes  present  manifest  differences  among  themselves,  not  only 
in  their  anatomical  structure  but  in  their  properties.  These  properties 
may  be  divided  into  physical  and  vifaL  The  physical  are  those  which 
ire  dependent  solely  on  the  peculiar  arrangement  or  mode  of  cohesion 
of  the  constituent  particles  of  the  tissues  as  well  as  upon  their  chemi- 
cal eoBstitution,  and  are  found  as  distinctly  in  the  dead  as  in  the  living 
teztare.  The  vital  properties  are  those  which  ezi(»t  only  during 
the  life  of  the  organismj  and  which  cease  whenever  molecular  life 
departs. 

The  most  striking  of  the  physical  properties,  are  Elastictfy,  Flcxi- 
Ulity^  ExiennhilUy  and  Porotity. 

JSlaMtieiijf  is  that  property  by  which  a  tissue  reacts,  afler  a  stretch- 
ing or  eompressing  force  hss  been  withdrawn.  It  is  strongly  marked 
in  the  yellow  ligament  constituting  the  liy amentum  mhfiavum,  which 
is  aa  elastic  aa  India  rubber.  It  is  also  seen  in  the  middle  coat  of  the 
arteries,  and  io  the  cartilage  of  the  ribs,  and  on  the  articular  faces  of 
the  bonea. 

Eztauibiiity  is  implied  in  elasticity;  but  there  are  some  tissues 
which  are  extensible,  but  not  elastic ;  such  yield  only  to  a  long-con- 
tinned  distending  force ;  of  this  we  have  an  example  in  the  resistance 
offered  by  a  fibrous  membrane  to  the  growth  of  a  tumour.  ^ 

FleribUiiy  ia  seen  in  the  white  fibrous  tissues,  which  are  flexible, 
without  being  either  extensible  or  elastic.  We  have  examples  of  this 
property  in  Ae  iemil<m», 

Pknrmiijf,  The  property  of  permeability  by  fluid,  is  possessed  by 
the  tisanes  even  afler  death,  and  is  termed  porosity  or  imbibition. 
Animal  tiasnes  owe  their  softness  to  the  watery  fluids  which  they  con- 
tain, and  which  fill  their  porea. 

If  a  solution  of  any  salt,  or  of  susar,  is  poured  into  a  glass  tube 
doaad  below  by  a  piece  of  bladder,  the  particles  of  the  solution  per- 
meale  the  porea  of  the  bladderi  but  do  not  pass  through  it     If  the 
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tube  thnk  filled  is  placed  in  a  vessel  oontainiopr  distilled  water,  tba 
fluid  gradually  rises  withio  the  tube,  aud  sometimes  to  the  extent  of 
severid  inches,  while  at  the  same  time,  it  is  found  that  a  portion  of 
the  solution  has  passed  from  the  interior  of  the  tube  to  the  water 
external  to  it. 

Dutrochet  has  named  the  phenomen%  above  described  Endvumom 
and  Exoimose,  The  term  endosmose,  or  imbibition,  beinfr  applied  to 
the  current  from  withotU  to  within^  while  exosmose,  or  traniudaiion, 
signifies  the  passage  of  the  fluid  from  toithin  to  toithout. 

In  order  that  these  phenomena  may  present  themselves,  the  fluids 
ibust  be  of  different  densities,  and  miscible  with  each  other.  Then 
must  also  be  an  affinity  between  the  membrane  and  the  fluid,  othei^ 
wise  no  current  will  take  place.  Under  these  circumstances  the  cur- 
rent is  most  rapid,  as  a  general  rule,  towards  that  fluid  which  has  the 
least  affinity  for  the  septum,  and  it  continues  until  the  fluids  are  of 
equal  density  on  both  sides. 

It  is  not  membranes  only  which  are  endowed  with  this  property; 
very  thin  plates  of  slate,  or  of  baked  clay,  produce  the  same  effect, 
though  in  a  more  feeble  degree.  Calcareous  and  siliceous  laminn 
have  no  cflect  of  this  kind.  In  membranes,  endosmose  is  produced 
till  they  begin  to  putrefy,  when  the  phenomenon  entirely  ceases,  and 
the  liijuid  which  has  risen  in  the  tube  descends,  and  filters  through 
the  membrane. 

Of  all  the  organic  substan<.'es  soluble  in  water,  albumen  produces 
endosmose  with  the  greatest  force.  Various  theories  have  been  pro- 
duced to  account  for  these  phenomena.  Dutrochet's  hypothesis,  that 
electric  action  is  concerned  with  these  phenomena,  has  not  been  coo- 
firmed.  The  theory  of  Poisson,  that  endosmose  depended  on  capillary 
attraction,  is,  according  to  Matteucci,  inadmissible.  <' Poisson  sup- 
posed that  the  least  dense  liquid  entered  the  capillary  tubes  uf  the 
membrane,  and  that  this  capillary  thread,  drawn  down  by  the  pure 
water,  and  up  by  the  denser  liquid,  must  be  elevated  in  virtue  of 
molecular  attraction.  But  this  explanation  is  inadmissible,  when  we 
consider  that  alcohol,  which  is  lighter  than  water,  produces  endos- 
mose; and  that  certain  calcareous  and  siliceous  stones,  placed  under 
the  same  conditions  as  membranes  and  plates  of  clay,  do  not  give  rise 
to  the  same  effects.''*  According  to  the  same  author,  up  to  the  pre- 
sent time  there  is  no  satisfactory  theory  of  endosmose,  though  many 
physiologists  accept  that  of  capUlarjf  attraction. 

*'  Experiment  proves  that  the  current  of  endosmose  is  not  produced 
by  the  least  dense  liquid,  nor  by  the  most  viscid  one,  nor  by  that 
which  is  endowed  with  the  greatest  force  of  assent  in  capillary  tubesi. 
The  current  is  in  general  determined  by  the  liquid  which  has  the 
greatest  affinity  for  the  interposed  substance,  and  by  which  it  is 
Imbibed  with  the  greatest  rapidity.     In  fact  it  is  evident  that  the 

*  Mattencei's  Lectures,  p.  89 
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• 
B  imbibes  tbe  two  liqaids  nneqanlly ;  and  that  the  one  which 
d  with  the  p^reateH  facility,  ought  to  mix  with  and  augment 
M  of  the  other."* 

lille  fcmnd  by  experiment,  that  there  was  endosmose  through 
niiiea,  from  the  aerum  of  the  blood  to  Seidlitz  water,  and  to 
of  ralphate  of  soda  and  common  salt  This  is  precisely  what 
vhen  these  substances  are  used  internally  as  medicines :  the 
sxerements  contain  large  quantities  of  albumen.  In  this  case, 
>e  admitted  that  endosmose  takes  place  through  the  capillary 
r  the  intestine,  from  the  serum  of  the  blood  to  the  saline  solu- 
idoced  into  the  intestinal  canal.  The  experiments  of  Pois- 
ive  been  confirmed  by  Bachetti,  who  also  proved  that  the 
of  endosmose  is  considerably  increased,  when  one  of  the 
ID  motion  and  constantly  renewed,  as  is  the  case  with  the 
mlatin^  through  the  capillaries.  The  most  remarkable  fact 
d  by  Poisseuille,  is  that  of  the  influence  exercised  by  the 
»f  morphia.  When  this  substance  is  added  to  saline  solutions, 
xmsiderably  weakens  the  endosmose  from  tbe  serum  to  the 
and  ultimately  changes  the  direction  of  tbe  current.  This 
been  confirmed  by  Bachetti,  and  upon  this  is  based  an  hypo- 
to  the  modus  operandi  of  morphia  and  of  the  preparations  of 

diarrhoea,  as  well  as  of  the  constipation  they  produce. 
aimal  membranes  exercise  the  property  of  porostfy  or  irobibi- 
eference  to  gases  as  well  as  fluids ;  and  the  tendency  of  dis- 
eases to  become  diffused  among  each  other,  manifests  itself 
nigh  compound  textures.  As  was  shown  to  be  the  case  with 
(here  is  a  double  current,  when  two  dissimilar  gases  are  sepa- 

a  porous  septum,  and  the  predominant  current  is  that  which 
peatest  attraction  for  the  septum.  In  respiration,  this  pheno- 
oenrs  at  erery  inspiration  through  the  walls  of  tbe  pulmonary 
and  the  plexus  of  capillaries  distributed  upon  them. 
8  said  that  all  gases  were  not  equally  transmissible.  Tbe 
BDts  of  Professor  Mitchell  have  demonstrated  this  fact :  and 
iwing  list  shows  their  comparative  transmissibility,  beginning 
I  BCiet  powerful :  Ammonia,  sulphuretted  hydrogen ,  cyanogen, 
:  acid,  nitrous  oxide,  arsenuretted  hydrogen,  olefiant  gas, 
a,  oarygen,  carbonic  acid,  and  nitrogen, 
xpeiiments  of  Brunner  and  Valentin  have  led  to  the  interest- 
It,  that  when  two  gases  are  placed  on  opposite  sides  of  an  ani- 
Dbrane,  the  relative  proportions  absorbed  and  exhaled,  will  be 
f  aa  the  square  roots  of  their  speciflc  gravities.  Thus  if  we 
ygen  oo  one  side,  and  carbonic  acid  on  the  other  side  of  an 
membrane,  the  volume  of  oxygen  that  passes  inwards  will 
bal  of  the  carbonie  aoid  that  passes  outwards,  in  tbe  proportion 
to  1000.     The  application  of  this  to  respiration  is  easy. 

*  Mattened's  Lsotures,  p.  89. 
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Endosmose  does  not  explain  all  tbe  phenomena  of  absorption,  boi 
merely  that  of  those  fluids  which  require  no  change  or  elaboratioD; 
when  elaboration  is  demanded,  a  vital  action  becomes  necessary. 

These  properties  are  entirely  dependent  on  the  nutrition  of  their 
respective  tissues ;  they  quickly  vary  with  the  state  of  that  functioO| 
and  when  it  ceases  in  death,  they  vanish  with  it 

Vital  properties  of  the  tissues. — Some  of  the  actions  observed 
in  living  bodies  indicate  the  operation  of  other  properties  and  forces 
besides  those  which  can  be  referred  to  the  chemical  and  mechanical 
constitution  of  organized  substances.  These  properties  being  tbe 
sources  of  phenomena  which  are  peculiar  to  living  beings,  are  named 
vital  proprrtiesj  the  forces  issuing  from  them,  vital  forces ;  the  acts  in 
which  they  arc  expressed,  are  vital  acts  or  vital  processes;  and  the 
Mate  in  which  thc£$e  processes  are  displayed  is  life. 

The  most  general,  perhaps  a  universal  property  of  living  bodies,  is 
that  which  is  manifested  in  the  ability  to  form  themselves  out  of  mate- 
rials dissimilar  to  them ;  as  when,  for  example,  the  ovule  developet 
itself  from  the  nutriment  of  the  fluids  of  the  parent;  or  when  a  plants 
or  anj  part  of  one,  grows  by  appropriating  the  elements  of  water,  car- 
bonic acid,  and  ammonia;  or  when  an  animal  subi*ists  on  vegetables, 
and  its  blood  and  various  organs  are  formed  from  the  materials  of  its 
food.  The  force  which  is  manifested  in  these  acts  is  termed  formative 
or  organic  force  (assimilative  or  plastic  force);  and  the  processes 
effected  by  it  arc  named  (usimilativey  nutritive,  ox  formative  proceuci. 

This  power  of  self-formation  form  dissimilar  materials,  which  appears 
to  be  wholly  peculiar  to  living  bodies,  and  without  which,  probably, 
none  exists,  manifests  itself  in  three ^modes,  which,  though  they  bear 
diflercnt  names,  jet,  probably,  are  only  three  expressions  of  one  force 
operating  in  different  conditions :  they  are  development,  growth,  and 
assimilation  or  maintenance. 

Development  is  the  process  by  which  each  tissue  or  organ  of  a  living 
body  is  first  formed  ;  or  by  which  one,  being  already  incompletely 
formed,  is  so  changed  in  shape  and  composition  as  to  be  fitted  for  a  ' 
function  of  a  higher  kind ;  or  finally,  is  advanced  to  the  state  iu  which 
it  exists  in  the  most  perfect  condition  of  the  species. 

Growth,  which  commonly  concurs  with  development  and  continues 
after  it,  is,  properly,  mere  increase  of  a  part  by  the  insertion  or  super- 
addition  of  materials  similar  to  those  of  which  it  already  connists.  In 
growth,  properly  so  called,  no  change  of  form  or  composition  occurs: 
parts  only  increase  in  weight,  and,  usually,  in  size ;  and  if  they  require 
more  power ;  it  is  only  more  power  of  the  same  kind  as  that  which 
they  before  enjoyed. 

In  assimilation,  or  self-maintenance,  living  bodies  preserve  their 
condition  notwithstanding  the  changes  to  which  they  are  liable  through 
the  influence  of  external  forces  and  their  own  natural  decay ;  and  the 
Stability  of  composition  which  they  thus  dispUy  b  eflfected  bj  the  oca- 


PHYSICAL   AK0    V^HAL    PROPERTIES,  OP   TISSUES, 


251 


forma ttoD  of  acw  particles  in  the  place  of  those  that  are  impairei} 
iod  remored. 

Chnfrartiftfy  may  be  rec^ooed  a  second  vital  property.  It  consistfl 
in  the  pf»wer  which  c«^rtaia  fciissuee  have^  during  life,  of  coDtractitig  or 
ihortcnmg  themselves  in  a  peculiar  maimer.  Such  contractility  ia 
Dsajilly  and  betit  observed  in  fibn:»U£i  tlsf^ucs.  as  in  idiibcIcs  and  some 
kinds  of  fibro-cellular  tissue;  but  it  may  be  secn^  alao^  in  colls  and 
eollet^ions  of  them^  as  in  the  muBclea  of  embryos^  while  they  yet 
sonstst  of  cells,  and  before  any  fibres  are  developed  in  them. 

That  which  most  characterixes  the  contractility  of  animal  tiasaes  isi 
that  the  contraction  may  be  excited  by  the  application  of  a  stimdna 
:o  the  nerves  that  ramify  in  them  j  and^  indeed,  it  is  gencntlly  tbrough 
be  nerves  that  the  stimulus  which  produces  a  cootracEion  is  conveyed. 
La  the  section  on  the  Muscles  it  waa  shown  that  the  property  of  coo* 
ractility  is  inherent  in  the  tissues  that  contract^  and  h  essentklly  in* 
lependent  of  their  nerves,  so  that  contraction  may  take  place  without 
he  co-operation  of  the  nerves.  Therefore,  the  whole  property  of  iVri- 
abiiifyf  including  both  the  capacity  of  receiving  a  direct  stimulus  and 
hit  power  of  contmcting  in  consequence  thereof,  may  be  ascribed  to 
;he  muscles  and  other  contractile  tissues.  But^  in  the  ordinary  con- 
iitiona  of  life,  the  nerves  mny  be  said  to  be  necessary  to  contracticna^ 
beeatiae,  in  these  conditions  it  is  only  through  the  medium  of  nervea 
'hat  a  e^timulus  is  applied  to  the  contractile  tissues,  and  when  the  nervea 
ire  destroyed  contractions  do  not  natunilly  en^ue. 

The  powrr  of  coiidurting  or  (ranttmiUtnif  *itiiijuli  or  impressions  con- 
titut£S  another  peculiar  vital  property.  It  may  be  said  to  consist  in 
his,^ — that  the  state  or  change  which  is  produced  in  certain  tlsi<uefly 
a  in  nerve  and  the  fibres  of  some  plants  (as  the  sensitive  plant),  by 
be  application  of  a  stimulus  of  any  kind,  may  be  prnpagnted  through 
bo  whole  length  of  the  fibre,  so  that  every  part  thereof  shall,  with 
nmeBSurable  rapidity^  be  brought  into  the  same  state  as  the  part  first 
timiilfltcd.  Thua  the  stimulus,  or  rather  the  change  or  tmprcuton 
roduoed  by  it,  is  said  to  be  eontiucied  in  the  t?ame  way  as  it  is  said 
leclricity  is  conducted  along  a  wire,  nit  hough  at  the  instant  of  con- 
ct  with  the  source  of  electricity  the  whole  wire  becomes  at  once 

ectric-' 

The  ffirmalivt  or  orffanir  force^  to  which  reference  has  been  mnda 
'  preceding  paragrophs,  is  not  only  the  cause  of  all  ori^nal  develop- 
it  of  the  ovule,  but  it  presides  over  its  whole  future  growth,  bcii)*^ 
irably  connected  with  each  of  the  PucceBsivo  stages  of  the  process 
utrition.     It  is  not  selfactiog,  however,  but  depends  upon  ei^rtuin 
rior  conditions   for  the    ability  to    develope    itself   into  aolivity* 
conditions  have  received  the  same  of  issendol^  and  are  aa 

Hows: —  • 

^  

mfpr  a  fuller  expoahion  of  tlna  atihjcct,  eee  KirUc  nmt  Fi&get'a  Hnndbook 
physiology.  Chap.  III.,  and  Carpvoter's  QeacriLl  nod  CuoiparatiTc  Plj^ai* 
tgj,  Chap.  in.  I  third  edition* 
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iBt.  A  germ  or  nacleos,  endowed  with  life-foroe,  derifttd  onlj 
from  a  parent. 

2d.  The  constant  presence  of  nuirktve  material,  orpla$maf  in  oon- 
taot  with  the  germ. 

3d.  A  definite  amount  of  water  to  give  floidity. 

4th.  Oxygen,  in  the  proportion  in  which  it  exists  in  the  mtmospbere. 

5th.  Caloricj  in  a  definite  quantity,  hut  varying  for  diffisrent  genera. 

All  of  these  conditions  must  be  always  present,  the  absence  of  any 
one,  for  a  leneth  of  time,  is  fatal  A  certain  modification  may  1m 
^mpatiblc  with  life  but  not  with  health. 


SPECIAL  PHYSIOLOGY. 

GENERAL  CONSIDERATION  AND   CLASSIFICATION  Oi 
THE  FUNCTIONS. 

In  every  living  structure  of  a  complex  nature,  we  see  a  great  variety 
of  actions  resulting  from  the  exercise  of  the  diflfcrent  properties  of  its 
several  coaiponent  parts.  A  general  survey  of  these,  with  reference 
to  their  mutual  relations  to  each  other,  will  show  that  they  may  be 
associated  into  groups,  each  consisting  of  a  set  of  actions,  which, 
though  different  in  themselves,  concur  in  effecting  some  positive  and 
determined  purpose.  These  groups  and  actions  are  termed  funciiom, 
A  function  may  be  defined  the  action  of  an  organ  or  system  ofargcms. 
Thus  respiration  is  a  function ;  its  object  is  the  conversion  of  venoiu 
into  arterial  blood,  and  its  instrument,  the  lungs. 

On  further  examination  of  these  functions,  we  find  that  they  are 
susceptible  of  some  degree  of  classification.  There  is  a  set  which  ii 
found  to  be  possessed  by  all  living  organised  beings,  vegetable  as  well 
as  animal ;  these  are  called  the  Organic  or  Vegetative.  These  may 
be  again  subdivided  into  those  concerned  in  the  maintenance  of  the 
structure  o^the  individual,  or  the  Nutritive,  and  those  to  which  the 
preservation  of  the  species  is  due,  or  the  Reproductive.  There  is  ihfiu 
a  set  which  is  possessed  by  animals  alone,  in  addition  to  those  belong- 
ing to  vegetables,  these  are  called  the  Animal  functions  or  the  /Who 
tifms  of  relation,  and  are  dependent  for  their  exercise  upon  the  ex- 
istence of  a  nervous  system,  the  presence  of  which  latter  in  an  organs 
ized  being  marks  the  distinction  between  an  animal  and  a  vegetable. 
The  Animal  functions  render  the  individual  oonscions  of  external  im- 
pressions, and  capable  of  executing  spontaneous  movemeiits. 

These  two  sets  of  functions,  the  Organic  and  Animal,  are  motnany 
dependent  on  each  other^  the  oi^ganio  supplying  the  material 
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ihe  repair  of  the  tDfltmiTientfi  of  the  snimal;  whilst  the  unimal 
fuDCtioDB^  in  which  are  included  Sensation  and  Voluutarj  inotion,  are 
esBeotiMl  to  enable  the  indiTidiiftl  to  obtain  that  matcnal  which  the 
phint,  from  the  different  provision  made  for  ita  support,  can  obtain 
withoat  anj  such  ftssislance.  In  the  animal  body^  all  the  functions 
•re  00  oompletely  bq^nd  up  together^  that  none  can  be  suspended 
"^fithout  the  oetBatioii  of  the  rest 


TABLE  OF  FUNCTI0J«8. 


A^JtAL*  OB  Of  MCL^nolT, 

^cnBation, 
Mueculiir  motion. 
*  Mental  manifestation* 


ReprodactlTt.  1.  Qenemtion. 
f2.  DigeetioD, 

8-  Absorption. 

4«  Hespiration 
Nutritlv«.  <|  5.  CircutatioD. 

6.  Nutrition. 

7.  SeoretToft, 

8.  CalorificAtion. 


Three  of  thme  have  been  caUed  the  viial  functions,  tis.,  Innerva- 
Son,  CirjulaHoD,  and  Respiration ;  the^e  constitute  the  Tital  tripod, 
Ihc  niuiut4^ttaiice  of  which,  is  esscnttal  to  life. 

OBOANIC  FTTKCTTOl^S. 

GENERATION. 

^  this  terni  is  nnderstood;  that  /nncttan  hj/  which  (lie  sfpecien  im 

iu/crdj  and  it  is  effected  by  the  union  of  the  two  sexes.     There 

two  principal  theories  of  generation »  vh. ;  that  of  rpigemns^  in 

^hicb  each  parent  contributes  a  part  to  the  development  of  the  new 

leiogy  and  that  of  cvtAution^  in  which  the  mother  auppltcs  all  the  neces* 

^ry  material,  the  male  merely  awakening  the  plastic  powers  resident 

H  the  feoiale  product.    The  popuUir  belief  is  that  each  parent  f^upptica 

laiortal ;  the  male,  the  seminal  fluid,  containing  the  K^tcrm-cell ;  the 

tmale,  the  ovum,  containing  the  germ-cell;  that  a  union  of  these  two 

ikes  place,  and  from  thence  results  the  terfhm  qutJ^  the  new  being. 

i  great  point  of  difficulty  is,  as  to  where  this  union  takes  place  ;  some 

DDlending  that  it  is  in  the  ovaries,  others,  that  it  occurs  in  the  uterus ; 

ie  ovum  having  been  previously  discharged  from  the  ovary,  meeting 

le  male  sperm  at  that  place.     According  to  tne  observations  of  Mr. 

f»te,  tbe  OTule  undergoes  disintegration  within  ten  or  twelve  hours 

W  cxtrugion  from  the  ovary.     This  would  seem  to  confirm  the  doc- 

ine  of  ovarian  impregnation^  or,  at  least,  impregnation  hi^h  up  in  the 

»llopian  tube,  but  there  are  physical  obatacles  which  would  ttcero  to 

event  ibis,  viz.  j  constriction  of  the  Fallopian  tubes  at  the  uterine 

id,  downward  peristaltic  action,  and  ciliary  movement  in  the  tubes. 

\kB  only  point  that  seems  entirely  settled,  is  the  necessity  of  arhtnl 

pt^^tf  mere  aura  not  being  fiuGdcient  to  effect  fecundation.      The 
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Fig.  178. 


immediate  result  of  this  contact,  or  of  sacc^ssfnl  intercovrse,  is  tlu 
production  of  great  excitement  and  vascular  tnrgesccnce  of  the  uterus, 
ovaries,  and  Fallopian  tubes,  which  lasts  for  some  time.  After  fecun- 
dation has  taken  place,  both  ovum  and  uterus  undergo  changes,  the 
ovum  developing  itself  by  its  own  plastic  action  upon  the  materials 
it  derives  from  the  mother,  at  first  by  absorption  through  the  villi  of 
the  chorion,  and  afterwards  by  the  placenta,  and  the  uterus  increasing 
in  size,  and  producing  upon  its  interior  face  a  membrane  called  the 
caducouSf  or  deciduous,  the  formation  of  which  has  been  variously  ex- 
plained. According  to  Dr.  W.  Hunter, 
the  whole  interior  of  the  uterus  becomes 
coated  with  a  pulpy  fluid,  which  covers 
over  the  cervix  and  Fallopian  tubes ;  this 
becomes  hard,  and  resembles  coagulated 
lymph,  and  is  called  the  decidua  vera. 
As  the  ovum  now  descends  the  Fallopian 
tubes  on  its  way  to  the  uterus,  it  comes 
in  contact  with  this  membrane  at  the 
orifice  of  the  Fallopian  tubes,  and  pushes 
it  before  it,  at  the  same  time  that  it  is 
reflected  over  itself,  thus  forming  the  c/e- 
cxdua  reflexa.  (Fie.  178.)  It  appears, 
however,  from  the  Tate  researches  of  Dr. 
Sbarpey  and  Professor  Weber,  that  the 
decidua  is  really  composed  of  the  inner 
portion  of  the  mucous  membrane  of  the 
uterus  itself,  which  undergoes  a  considerable  change  in  its  character. 
Dr.  Keid  has  described  a  tubular  structure  on  the  free  surface  of  the 
uterus,  which  becomes  thickened  and  increased  in  vascularity  within  a 
short  time  after  conception ;  and  when  the  inner  surface  of  a  newly- 
impregnated  uterus  is  examined  with  a  low  magnifying  power,  the  ori- 

Fig.  179. 


A,  n«ek  of  womb;  b,  oriBoe  of  left 
Falloplao  tube:  o,  decidua  Term;  o, 
canity  of  the  womb;  k,  e.  deddua  re- 
flexa; Oy  oTom;  r,  chorion. 


Section  of  the  Lining  Membrane  of  a  Hwman  VUrut,  at  the  period  of  commenrlnK  prffnaacj  \ 
fhovluK  the  arranitement  and  other  peeoUaritlea  of  the  flAnde,  d,  (^  d,  with  their  orlBoee,  c,  c,  i^ 
on  tlie  internal  lurfiue  of  the  organ. 

fices  of  its  tubes  are  very  distinctly  seen,  being  lined  with  »  whiia 
epithelium  (Fig.  179.)    This  is  perhaps  the  more  oorrect  viewi  unee 
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the  d«cidiift  rcflexa  is  foond  to  be  difTerent  in  its  strncture  from  thaf 
of  the  decidua  verm^  which  would  not  be,  were  thej  formed  as  described 
by  Uonter.  When  an  ovum  has  been  thus  fecundated,  and  brouprht 
to  maturity  io  the  uterus,  before  extrusion,  it  is  called  viviparous 
yeneraium.     This  is  the  variety  which  occurs  in  the  human  female. 

DXVlLOPinElIT  OV  TBI  F(BTU8. 

It  has  already  been  stated  that,  after  impregnation,  the  ovuic  do- 
velopes  itself  by  its  own  plastic  power,  out 
of  the   materials  supplied   to  it  by  the  Fig.  180. 

mother.  It  will  be  remembered  that  it  was 
orifpnally  contained  within  the  Graafian 
vesicle,  and  that  it  contains  a  yolk  similar 
to  that  seen  in  the  hen's  egg,  although 
much  smaller,  in  the  centre  of  which  is 
found  the  germinal  vesicle,  on  whose  walls 
is  the  germinal  spot  or  nucleus,  from  which 
all  the  various  parts  of  the  new  being  are 
developed.  According  to  some  physiolo- 
gists, impregnation  takes  place  in  the  ovary, 
and  before  tne  rupture  of  the  Graafian  vesi- 
cle ;  according  to  others,  the  Graafian  vesi- 
cle is  ruptured  first,  the  ovum  escapes  into 
the  Fallopian  tubes  and  meets  the  male 
kpenn  on  its  way  to  the  uterus.  The  first 
change  which  can  be  discovered  after  fe- 
cundation and  consequent  upon  it,  is  the 
deavag^  of  the  yolk,  which  resolves  itself 
first  into  two,  then  into  four,  then  into 
eight  segments  (Fig.  180,  A,  B,  c),  each 
segment  containing  a  transparent  vesicle, 
probably  a  descendant  of  the  original  cell 
germ.  By  n  continuance  of  this  process 
the  whole  cavity  of  the  yolk-membrane 
becomes  filled  with  n  collection  of  cells 
which,  from  its  mulberry-like  appearance, 
is  called  the  germinal  or  mulberry  mass. 
An  envelope  is  now  formed  around  each  of 
the  component  segments  of  the  yolk,  con- 
verting it  into  1  vesicle,  of  which  the  con- 
tamed  pertide  is  the  nucleus.  This  hap- 
pens first  to  the  peripheral  portions  of  the 
mass,  which  arrange  themselves  at  the  sur- 
Ciee  of  the  yolk  into  a  membrane,  which,  be- 
coming thicker  by  the  addition  of  new  cells 
fmm  the  interior,  forms  what  is  called  the  *^  germinal  membrane  f* 
tnd  as  this  forms  n  complete  sac  surrounding  the  liquid  yolk,  and  ai 


ProfrfwdTe  itaffMi  In  the  wfC 
aB«Dtailoo  of  th«  ▼iU'llui  of  the 
Mawtrndiian  Omm:^A,  Mm  fir«t 
dlTli4oii  into  two  halTet:  B,  *nb> 
dlTiidon  of  each  half  Into  two:  0| 
farther  rahdlTiiikm,  produdnf 
nnmeroiu  eegmenta. 
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Fig.  181. 


the  whole  stractare  of  the  future  embryo  originates  in  its  sabstanoe, 
it  has  been  called  the  blastodermic  vesicle. 
On  one  portion  of  this  Tesicle  a  namber 
of  cells  accumulate,  constituting  what  is 
called  the  area  germinativa  (Fig.  181,  e}, 
in  which  all  the  structures  of  the  perma- 
nent organism  originate,  whilst  the  germi- 
nal membrane  itself  subdivides  into  two 
layers,  an   inner  mucous    and   an   outer 


Plan  of  early  UUrine  (hum. 
Within  the  ext«*nud  ring,  or  lona 
|,elluci(U,  are  the  blastodennio 
Tedde,  a;  the  yollc,  6;  and  the 
ladpient  embryo  c 
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serous,  between  which  is  subsequently 
developed  the  vascular  layer.  The  exter- 
nal layer  becomes  the  integument;  the 
middle,  the  vascular  system ;  and  the  in* 
tcrnal,  the  digestive  apparatus. 

The  Amnion. — The  outer  or  serous  layer 
of  the  germinal  membrane  at  the  fwint 
where  the  embryo  is  developing  itself,  rises 
upon  each  side  of  it  in  two  folds,  forming  the  inner  membrane  of  the 
ovum,  which  is  called  the  amnion.  These  two  folds  gradually  ap- 
proach each  other  till  actual  contact  takes  place,  in  the  space  between 

the  general  envelope  and  the  embryo, 
so  as  to  form  an  additional  investment 
to  the  latter.  As  each  fold  contains 
two  layers  of  membrane,  a  double 
envelope  is  thus  formed,  of  which  the 
outer  layer  (Fig.  182,  cf,  e)  aflerwards 
adheres  to  the  inner  surface  of  the 
chorion;  whilst  the  inner  one  (Fig. 
182,/,/)  remains  as  a  distinct  sac, 
to  which  the  name  amnion  is  given. 

«  The  membrane  thus  formed  em- 
braces the  embryo  very  closely  at  an 
early  period,  and  is  continuous  with 
the  common  integument  of  the  foetus, 
at  the  open  abdominal  parietes.  At 
a  later  period  it  is  distended  with 
fluid,  and  so  separated  from  the  foetus, 
and  after  being  reflected  upon  the 
funis,  of  which  it  forms  the  outer  coat, 
it  terminates  at  the  umbilicus.  It  is 
thin  and  transparent,  but  of  a  firm  texture,  resbting  laceration  much 
more  than  the  other  membranes.  Its  extended  surface  is  somewhat 
flocculcnt,  but  internally  it  is  quite  smooth,  like  serous  membrane,  and 
like  it  secretes  a  bland  fluid."  This  fluid  resembles  dilute  serum,  and 
is  called  liquor  amniL  It  varies  in  amount  from  half  a  pint  to  seve- 
ral quarts,  the  average  quantity  beinff  about  half  a  pound. 

It  subserves  several  ust* ful  ends.    It  probably  serves  as  a  nntrimeBi 
io  the  foetus  during  the  early  months;  it  preserves  an  equable  tempe- 


a,  chorion ;  b,  umbilical  Teelcle.  rar* 
rounilud  by  the  Mrous  and  vaMular  lar 
inlnir;  c.  embryo;  d^  e,  and/,  ext«mal 
and  inUriiai  fulds  of  the  wron*  iarer, 
forming  the  amnion ;  y,  incipient  allaii- 
toiii. 
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niore  for  it  while  remaining  in  ntero,  it  protects  it  from  the  effects  of 
Ridden  blows,  thocks,  &c.  It  is  also  nsefnl  in  dilating  the  os  uteri,  by 
proCnidiDg  the  membranes  in  the  commencement  of  labour. 

The  Umlniicai  Vende  ia  formed  by  the  doubling  in  of  the  mucous 
)MjfT  voder  the  abdomen  of  the  foetus,  so  as  to  enclose  a  cavity  con- 
taining the  yolky  which  communicates  with  the  digestive  tract. 
(Hga.  180,  181, 6.)  Upon  the  yolk  the  embryo  subsists  as  long  as  it 
lasts,  the  vmbilioal  vesicle  becoming  smaller  and  smaller  as  it  is 
absorbed,  ontil  finally  only  a  narrow  orifice  remains,  which  ultimately 
•loses  Dp  and  the  umbilical  vesicle  is  thrown  off;  it  may,  however,  be 
detected  npon  the  umbilical  cord  np  to  a  late  period  of  pregnancy. 

The  AUaniats, — After  the  yolk  has  been  entirely  absorbed,  it 
becomes  necessary  that  the  foetus  should  have  some  other  means  of 
npport,  and  the  fullowing  are  supplied.  From  the  inferior  or  CHudal 
extremity  of  the  foetus  there  arises,  at  the  point  where  the  urinary 
bladder  ia  af^rwards  seated,  a  delicate  menibrunous  sac,  whith  is 
funned  from  the  mucous  layer,  and  has  distributed  upon  its  surfnce, 
a  Bomber  of  minute  blood-vessels,  from  the  vasculai  layer;  this  vesi- 
'  tie  gradually  extends  itself  between  the  amnion  and  the  chorion,  until 
it  comes  io  contact  with  that  portion  of  the  uterine  surface,  where  the 
rilh  of  the  chorion  are  most  abundant;  here  the  vessels  which  it  car- 
ties  attach  tbewsclves,  in  order  to  form  the  placenta,  and  the  allantois 
btTiag  fulfilled  its  function  shrivels  up,  althou<rh  traces  of  it  may  be 
fuoad  io  the  cord.  In  its  development  the  allantois  passes  out  of  the 
anterior  part  of  the  abdominal  cavity,  in  the  repon  of  the  umbilicus, 
tbich  at  this  time  is  open.  As  the  cavity  is  closing,  by  the  gradual 
deTelopmcnt  of  its  walls  towards  the  median  line,  it  is  separated  into 
two  portions,  which  communicate;  that  part  which  is  within  the  body, 
funns  the  urinary  bladder,  with  its  urachus  or  tube  of  communication. 

1%  183.) 

Fig.  188. 


nhiHiB  wywwttttnf  »  llninui  Omtn  hi  Moond  month;  a.  1,  nnooth  portlnii  of  tlie  rluv 
noo;  a,  S.  wWtmf  porOon  of  ehorion ;  k,  k,  elonsAtad  vUli.  beKtnnIng  to  cnUect  Into  plarenU; 
Kfolk-CM  or  amUlfcal  vwlelo;  e.  cnliryo;/,  UBDio&  (Inner  layer );  y,  •lUniolt,  h,  ont«r 
Mjigof  — ohM,  eoalawif  with  chorion. 
22* 
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The  Cfiorifm. — The  outer  membrane  of  the  ovum  is  called  the  cho- 
rion, and  is  formed  during  its  passage  through  the  FuHopian  tube,  by 
receiving  an  additional  layer  of  albuminous  matter  secreted  from  the 
walls  of  the  tube,  and  this  is  surrounded  by  a  fibrous  membrane. 
This  new  formation  is  one  of  great  importance,  as  it  is  through  thit 
the  whole  subsequent  nutrition  of  the  embryo  is  derived ;  this  is  ac- 
complished at  first  by  means  of  a  number  of  villous  proce&^oti,  which 
proceed  from  the  whole  surface  of  the  chorion,  and  give  it  a  roQc:b, 
shaggy  appearance ;  these  villous  processes  serve  as  absorbing  radicles, 
dniwing  in  the  fluids  supplied  by  the  mother,  until  a  more  perfect 
communication  is  afforded  by  the  placenta.  As  the  ovum  advances  in 
age,  these  villi  diminish  in  number,  assume  a  vesicular  appearance, 
and  finally  disappear  altogether,  except  at  that  part  of  the  chorion 
which  is  in  contact  with  the  uterus,  and  where  the  placenta  is  subse- 
quently formed.  In  some  animals,  this  connexion  between  the  villous 
coat  of  the  chorion  and  the  uterine  surface  is  the  only  ono  that  exists, 
hence  they  are  called  non-pfacenfaf. 

The  Placenta. — The  formation  of  this  organ  commences  by  the 
penetration  of  the  villi  of  the  chorion  into  the  tubuli  of  the  decidua, 
already  described ;  later  we  find  a  vascular  connexion  established 
between  them  and  the  villi,  by  the  agency  of  the  allantois,  in  the 
manner  above  mentioned ;  the  allantois  conveying  the  blood-vessels  of 
the  fo&tus  to  that  portion  of  the  chorion.  It  must  not,  however,  be 
understood,  that  there  is  any  direct  communication  between  the  ves- 
sels of  the  foDtus  and  those  of  the  mother, 
the  foetal  tufts  being  merely  bafhrd  in  the 
maternal  blood  and  drawing  nourishment 
from  it  by  its  own  cells,  which  have  the 
power  of  selecting,  and  of  elaborating  their 
own  materiiils.  The  fcetal  portion  of  the 
placenta  ccmsists  of  the  branches  of  the  um- 
bilical vessels,  which  divide  minutely  where 
they  enter  the  organ,  and  constitute  by  their 
ramifications  a  large  portion  of  its  substance, 
each  subdivision  terminating  in  a  villus. 
Each  villus  contains  a  capillary  vessel, 
which  forms  a  series  of  loops,  communica- 
ting with  an  artery  on  one  side  and  with  a 
vein  on  the  other.  The  vessels  of  the  villi 
are  covered  by  a  layer  of  cells  enclosed  in 
basement  membrane  ^Fig.  184).  The  ma- 
ternal portion  may  be  considered  as  a  large 
sac,  consisting  of  a  prolongation  of  the  in- 
terna] coat  of  the  great  uterine  vessels. 
Against  the  fostal  surface  of  this  aao  the 
placental  tufta  push  themBelves,  dipping 
down  into  it  and  oanying  before  them  a  portion  of  its  thin  wall,  ao 


Fig.  184. 


Kxtn'mltT  of  a  plarrntal  tIIIuw  : 
—  <i,  extortiml  nH>nil>nin«  of  the 
▼lllitx.  mnliiiuoiiH  with  the  lining 
nirnihrnne  of  tho  vaiMMilnr  nyntem 
<if  thf  niotht'r:  6,  Kxttrnal  crlln  of 
thft  villuK.'beloDL'iiiK  to  thi*  plar 
CPfital  di>«riilua:  c,  c.  frrrmlual  oen- 
tn'H  ot  th«  external  ci'llii:  d,  the 
itpare  hetween  the  matiTnal  anil 
fnetal  purtionH  of  the  villua;  e,  tb« 
intfrnal  meinhraue  of  the  ▼l^ai^ 
continuous  with  the  external 
memhrane  of  the  chorion ;  /,  the 
Internal  cellM  of  the  villui*,  belunx- 
Ing  to  the  chorion ;  y,  the  loop  of 
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as  to  coiistitate  a  sheath  in  each  tufV.  The  blood  is  convoyed  into  the 
caTity  of  the  placenta  by  the  ^^  curling  arteries,**  so  named  from  their 
tortuous  course,  which  proceed  from  the  arteries  of  the  uterus;  and 
the  blood  18  returned  through  large  uterine  veins,  called  sinnses.  The 
pUcenta  performs  the  twofold  office  of  an  abForbing  and  respiratory 
organ ;  it  begins  to  be  formed  about  the  end  of  the  second  month, 
acquires  its  peculiar  character  during  the  third,  and  goes  on  inoreafting 
in  proportion  to  the  development  of  the  ovum.  At  full  term  its 
diameter  is  about  six  or  eight  inches,  its  circumference  eighteen  to 
twcnty>four,  and  its  thickness  from  one  inch  to  an  inch  and  a  half. 
lis  internal  or  foetal  surface  is  smooth  and  shining,  being  covered  by 
the  amnion ;  the  outer,  or  uterine  surface,  is  level  but  not  so  smooth, 
being  divided  by  numerous  sulci  between  the  lobules  of  which  it  is 
composed. 

The  umbilical  cord,  called  also  the  funis,  or  navel-string,  is  the 
means  of  communication  between  the  foetus  and  placenta.  It  usually  - 
arises  from  the  centre  of  the  placenta,  though  sometimes  from  the 
edge,  forming  the  hattledore-plcu^enta.  It  consists  of  two  umbilical 
arteries,  and  one  umbilical  vein ;  besides  these  it  contains  the  duct  of 
the  umbilical  vesicle,  the  omphalo-mesenterio  vessels,  the  nrachus,  and 
sometimes  more  or  less  of  the  intestinal  canal,  the  whole  imbedded  in 
the  Whartonian  jelly,  and  invested  by  a  reflection  from  the  amnion. 
The  length  varies  much;  the  average,  however,  is  about  eighteen 
inches.  Sometimes  it  is  so  short  as  seriously  to  impede  the  progress 
of  the  labour. 

To  return  now  to  the  development  of  the  embryo,  the  occount  of 
which  is  condensed  from  the  Elements  of  Physiology,  by  Dr.  Carpenter. 
The  parts  first  formed  are  those  which  most  clearly  distinguish  the 
vertebratcd  animals  from  all  others,  viz.,  the  vertebral  column  and 
spinal  cord.  These  first  make  their  appearance  in  the  situation  of  the 
cluster  of  cells  known  as  the  emca  gerwinatica,  and  are  included 
under  the  name  of  chorda  dorsnlis,  which  is  found  to  be  composed, 
wherever  it  exists,  of  nucleated  cells.  From  cells  exterior  to  this,  is 
developed  the  vertebral  column.  Concurrently  with  this  development, 
appears  the  vascular  system,  which  is  first  seen  in  the  middle  layer  of 
the  germinal  membrane,  called  the  vascular.  Vessels  are  formed  hero 
which  serve  to  take  up  the  nutriment  supplied  by  the  yolk,  and  cany 
it  to  the  tissues  of  the  embr}-o.  These  vessels  are  first  seen  in  that 
part  of  the  vascular  lamina  of  the  germinal  membrane  which  imme- 
diately surrounds  the  embryo,  and  they  form  a  delicate  network  of 
vessels  called  the  vascular  area  ;  this  gradually  extends  itself  till  the 
vessels  spread  over  the  whole  of  the  germinal  membrane,  and  it  is 
through  their  sgency  that  the  nutritious  matter  of  the  yolk  is  con- 
veyed to  the  embryo.  The  vessels  of  the  yolk-bag  terminate  in  two 
large  trunks,  called  omphalo-mescnterio,  meseraic,  or  vitelline  vessels, 
which  enter  the  embiyo  ai  the  point  which  afterwards  is  known  as  the 
ttubilicui.     The  first  oiuvemant  of  fluid  takes  place  towards  the  em- 
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bryo,  and  may  be  discovered  before  any  heart  is  seen.  The  heart  is 
formed  in  the  substance  of  the  vascular  layer,  by  a  dilatation  of  the 
trunk,  into  whirh  the  blood-vessels  unite.  It  is  at  first  a  mere  exca- 
vation, but  afterwards  its  walls  become  more  developed,  and  it  b  di- 
vided into  cavities.  Along  with  the  development  of  the  vascaltr 
apparatus,  appears  also  the  permanent  digestive  cavity ;  this  originattf 
in  the  separation  of  a  small  portion  of  the  yolk-bag  lying  immediately 
beneath  the  embryo,  by  a  doubling  in  of  the  mucous  layer,  00  as  to 
enclose  a  cavity.  This,  by  subsequent  prolongation  and  involution  of 
its  walls,  is  rendered  more  complex,  so  as  to  form  a  stomach  and  in- 
testinal tube.  The  di<;estive  cavity  communicates  for  some  time  with 
the  yolk-bag  (from  which  it  has  thus  been  pinched  off)  by  the  opening 
that  is  left  by  the  imperfect  meeting  of  the  folds  of  the  germinal 
membrane  that  forms  its  walls.  In  the  mammalia,  this  orifice  is 
gradually  narrowed,  and  at  last  completely  closed;  and  the  yolk-bag 
thus  separated  is  afterwards  thrown  off;  it  is  then  known  as  the  irm- 
hilical  ofsiclc,  and  may  be  seen  upon  the  umbilical  cord  up  to  a  late 
period  of  pregnancy. 

At  first  the  body  of  the  embryo  is  more  elongated  than  afterwards, 
and  the  trunk  is  the  first  part  developed,  at  the  upper  extremity  of 
which  is  a  small  prominence  less  thick  than  the  rest,  and  separated  b^ 
an  indentation,  wliich  distinguishes  the  head.  No  traces  of  extrcmi- 
ti(^s  can  yet  be  discovered,  or  of  any  other  prominent  parts.  It  ia 
stmight,  or  nearly  so,  the  posterior  part  being  slightly  convex,  the 
anterior  concave. 

Afterwards  the  head  becomes  more  rapidly  developed,  so  that  at  the 
bt'giuning  of  the  second  month,  it  nearly  equals  the  half  of  the  whole 
bitdy.  In  the  fifth  week,  the  extremities  become  visible,  the  upper 
generally  appearing  first,  in  the  form  of  small  blunt  prominences.  As 
they  develupe  themselves,  the  distant  points  appear  fin^t,  that  is,  fir^t 
the  hands,  which  seem  to  be  fixed  tm  the  shoulders,  then  the  fore-arm, 
then  the  arm.  The  same  is  true  of  the  lower  extremities.  The  ex- 
ternal organs  of  generation  appear  after  the  development  of  the  ex- 
tremities, as  also  do  the  nose,  ears,  and  mouth.  Ossification  com- 
mences in  the  base  of  the  cranium,  and  the  bones  under  the  scalp  are 
those  in  which  the  process  is  last  completed.  The  length  of  a  full- 
grown  foetus  is  about  eighteen  inches,  the  weight  between  six  and 
eight  pounds  as  the  average. 

Fcetfil  circviation. — The  peculiarities  of  the  foetal  circulation,  in 
which  it  differs  from  that  function  in  the  adult  are,  Ist.  The  durtnt 
venosus,  a  supplementary  vein,  situated  at  the  thick  edge  of  the  liver, 
and  leading  from  the  umbilical  vein  to  the  vena  cava  ascendens.  2d. 
The  aperture  between  the  right  and  left  auricle,  effecting  a  commani- 
cation  between  them,  called  the/c;rameH  ocaie,  3d.  The  duchtg  ar- 
tertmus,  a  branch  given  off  from  the  pulmonary  artery  soon  after  its 
origin,  which  oonducU  the  venous  blood  that  has  arrived  at  the  heaii 
froiD  the  head  into  the  aorta  just  below  its  arch. 
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be  following  is  the  rou*e  of  tbe  circulation  in  tbc  fcetiis,  starting 
the  placenU.  The  blood,  after  being  a<'r«te*l  in  thU  orgnn»  it 
iecU'd  by  the  umhilkal  vein^  which  cftrrifis  it  to  tht*  umbilicus  of  ' 

child*  After  entering  the  Ciivitj  of  the  abdomen,  the  current  di- 
M,  part  of  it  being  sent  through  the  venm  port^rum  to  the  liver; 
f,  reoiainder  reaches  the  vena  cava  ascendens  through  the  dnrtvM 
puSf  where  it  is  mixed  with  the  blood  from  the  inferior  extrenntie?. 
I  blood  that  was  sent  to  the  liver  is  colleetc^  by  the  hepntic  veina 
pho  emptied  into  the  vnia  rava  aBCCDden?^  which  Bnally  discharjzes 
lonteiiti*  into  the  right  auricle  of  the  heart.  From  the  ritjht  Buricle^ 
Ldirected  by  the  Kustuchian  valve  through  the  /vramen  ovakf  into 
ftfi  miriclr,  thence  it  pasaea  into  the  left  vontriole,  by  which  it  is 
^buted  tliruo*fh  the  aorta  to  the  system,  a  lurge  proporrinn  of  it 

itu  the  head  and  upper  extremiiieB-    The  latter  blo<Ml  (that  from 
|J«  &c.^|  19  coUecled  by  the  vena  cava  de^eendcnfi,  and  emptied 
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also  iDto  the  right  auricle,  from  whence  it  passes  into  the  right  vef^ 
IrirUj  from  thence  mainly  through  the  ductus  arteriosus  into  the  aorta, 
a  small  portion  onlj  passing  into  the  pulmonary  artery.  From  this  it 
will  be  seen  that  the  liver  is  the  only  or^n  that  receives  the  blood 
from  the  placenta  unmixed.  £very  other  organ  receiving  mixed  arte- 
rial and  venous. 

After  birth,  the  current  is  entirely  changed  by  the  establish meQ|p>f 
respiration,  and  its  diversion  into  the  lungs.  The  ductus  venosus  and 
the  ductus  arteriosus  shrivel  up  into  li^ramentous  cords ;  the  foramen 
ovale  shortly  closes  by  the  apposition  of  its  valve ;  the  pulmonary  ar- 
tery and  vein  become  dilated  to  receive  the  increased  current,  and  the 
circulation,  which  before  resembled  that  of  the  higher  reptiles,  becomes 
now  that  of  the  perfect  mammal.  It  not  unfrequently  happens,  how- 
ever, that  some  arrest  of  development  takes  place,  and  prevents  the 
completion  of  these  changes )  various  malformations  hence  result,  in- 
volving an  imperfect  discharge  of  the  function. 

It  will  be  borne  in  mind  by  the  student,  that  there  is,  in  the  fmtal 
circulation,  a  deviation  from  the  normal  function  in  several  of  the 
vessels.  The  umbilical  vein  and  ductus  venosus  carry  arterial  blood ; 
while  the  umbilical  arteries  and  ductus  arteriosus  carry  veiiaus  blood 
(Fi^.  185). 

Duration  of  Pregnancy. — On  this  subject  very  little  can  be  posi- 
tively said,  the  average  duration  being  about  ten  lunar  months,  or  280 
days.  There  can  be  no  doubt  that  many  females  fall  short  of  thia 
computation,  as  well  as  that  there  are  many  who  go  beyond  it.  Many 
well-authenticated  instances  are  on  record,  under  the  authority  of  Dra. 
Merriman,  Blundell,  Montgomery,  Dewces,  Meigs,  and  others,  where 
both  these  deviations  have  occurred.  The  same  is  true  of  the  lower 
animals.  Dr.  Iligby  supposes  that  the  duration  of  pregnancy  is  much 
influenced  by  the  time  in  the  intermenstrual  pcrioNd  at  which  concep- 
tion took  place ;  that  there  is  at  every  menstrual  period  an  irritability 
about  the  uterus,  even  when  gravid,  which  disposes  it  to  take  on  con- 
traction. Hence,  when  impregnation  has  occurred  immediately  aAer 
an  appearance  of  the  menses,  the  uterus  will  have  attained  such  a  dila- 
tation and  weight  of  contents  by  the  time  that  the  ninth  period  baa 
arrived,  that  it  will  not  be  able  to  pass  through  this  state  of  catamenial 
excitement  without  contracting,  or  in  other  words,  labour  coming  on : 
hence  it  is  that  we  find  a  considerable  number  of  labours  fall  short  {if 
the  usual  time,  so  much  so,  that  some  authors  have  even  considered 
the  natural  term  of  human  gestation  to  be  278  days,  or  39  weeks. 

If,  on  the  other  hand,  impregnation  has  occurred  just  before  a  men- 
strual period,  the  uterus  may  not  have  attained  such  a  development  as 
to  prevent  its  passing  the  ninth  period  without  expelling  its  contentii 
but  may  even  go  on  to  the  next  without  this  process  taking  place. 
Under  this  view  of  the  subject,  he  further  remarks,  '*  the  duration  of 
time  between  each  menstrual  period  should  also  be  taken  into  nocouat| 
some  women  menstruaung  at  very  shorty  others  at  very  losg  intervmb; 
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bat  although  this  will  afTect  the  Dninber  of  periods  during  which  the 
pregnancy  will  last,  it  will  not  ioflueDce  the  actual  duratioQ  of  time,  as 
this  will  more  immediate] j  depend  upon  the  size  and  weight  of  contents 
whieh  the  ntems  has  attained.'' 

Tbo  method  of  oalcolation  is,  to  compute  from  a  fortnight  afler  the 
hst  appearance  of  the  menses,  and  the  period  so  fixed  is  usuallj  cor- 
rected bj  the  time  at  which  quickening  occurs,  the  latter  occurrence 
uunily  taking  place  at  four  months  and  a  half. 

DIGESTION. 

The  first  of  the  nutritire  functions  may  be  defined  as  that  by  which 
the/ood  or  afimemi  is  *^  reduced  to  such  a  condition  that  the  nutritive 
material  can  he  aeparatedjrom  it."  In  animals,  the  food  being  for 
the  moat  part  in  a  solid  form,  requires  to  be  brought  to  a  fluid  stato 
before  it  can  be  inservient  to  nutrition,  hence  the  necessity  for  a  diges- 
life  proccflB. 

In  the  animal  body,  aliment  is  demanded  for  four  differbnt  purposes. 
Pirwtj  for  the  original  construclinn  or  building  up  of  the  organism. 
Sartm^,  to  supply  the  Iom  occasioned  by  the  continual  decay,  even 
then  in  repose.  Thirds  to  compensate  for  the  waste  occasioned  by  the 
aelive  exercise  of  the  nervous  and  muscular  system.  Fourth^  to  sup- 
ply the  materials  for  the  heat- producing  process,  by  which  the  tempera- 
ton  of  the  body  is  kept  up. 

The  amount  required  for  these  several  purposes,  varies  according  to 
the  condition  of  the  body  as  regards  exercise  or  repose,  external  heat 
•ad  ooldy  and  the  age  of  the  individual,  a  larger  quantity  being  de- 
BModcd  in  youth  in  proportion  to  the  size  of  the  body,  than  in  man- 
hond.     Any  drain  upon  the  system  also  increases  the  demand. 

There  can  bo  no  universal  law  laid  down  as  to  the  amount  required, 
•0  moch  depending  upon  the  external  conditions  in  which  the  indi- 
Tidaal  may  be  pla^.  The  diet  scale  in  the  British  navy  allows  to 
each  man  from  81  to  S5|  ounces  of  dry  nutritious  matter  daily:  of 
thia  26  os.  are  vegetable,  and  the  rest  animal,  9  oz.  of  salt  meat,  or 
4}  of  fresh  meat,  being  the  allowance  of  the  latter.  A  mixed  diet 
wema  to  be  absolutely  indispensable,  where  such  a  variety  of  tissues 
have  to  be  repdred.  The  disastrous  effects  resulting  fPbm  the  long- 
enatinued  ose  of  one  kind  of  food,  are  to  be  attributed  not  so  much  to 
the  quality  or  quantity,  as  to  the  absence  of  variety  in  the  aliment 
rapplied. 

Aliments  have  been  variously  classified ;  Prout  divides  them  into 
the  following  groups.  Aqueous,  including  water,  either  alone,  or  hold- 
iag  important  elements  in  suspension  or  solution.  Saccharine^  inelud- 
isg  sagarsy  starch,  pums,  and  vinegar.  Oily  or  ofpaginous,  including 
Iks  various  fats,  oil,  and  alcohol.  Afhuminous,  including  all  thof:e 
which  contain  nitrogcn^-such  as  fibrine,  gelatine,  albumen, 
^  and  vegetable  gluten.    All  the  materials  which  make  up  this 
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group  are  derived  generally  from  the  animal  kingdom,  with  the  ezoep- 
tion  of  the  last,  which  is  oontained  in  great  abnndanoe  in  wheat. 
Similar,  if  not  identical  principles  exist  in  Tegetablea. 

In  milk  we  find  a  natural  combination  of  all  the  Tarioaa  sabataDoei 
which  contain  nitrogen,  and  this  is  the  only  instance  in  which  nature 
has  provided  a  single  article  of  food  for  the  support  of  the  animal  body 
in  which  such  a  union  exists, 
i  Liebig  divides  aliments  into  two  classes.  Azoiised,  and  non-oxofiW. 
The  azotised  products  are  for  the  nutrition  and  reparation  of  the  ani- 
mal tissues,  hence  he  calls  them  'Aplastic  elements  of  nutrition*'  The 
non-azotised  substances  are  designed  chieflv,  according  to  him,  to  sup- 
ply the  materials  for  animal  heat  and  respiration,  hence  he  calls  them 
''  elements  of  retpirationJ'  The  unconsumed  material  being  deposited 
as  fat. 

Dr.  R.  D.  Thomson  proposes  to  call  the  aEotised,  nutritive  tltmentt^ 
and  the  non-nitrogenised,  color ifacient. 

The  organic  compounds  enumerated  would  be  of  little  service  with* 
out  the  admixture  of  certain  inorganic  substances,  which  also  form  a 
part  of  the  animal  frame,  and  which  are  constantly  being  voided  by 
the  excretions.  These  arc  chloride  of  sodium,  which  enters  into  the 
composition  of  the  gastric  juice,  and  the  bile;  phofphoniSj  which  is 
found  in  the  osseous  and  nervous  tissues ;  sulphur,  found  in  the  albu- 
minous tissues;  iime,  which  is  required  for  the  consolidation  of  bone; 
and  lastly,  tron,  which  will  hereafter  be  shown  to  be  an  essential  con- 
stituent of  hematosine. 

The  digestive  apparatus  varies  greatly  with  the  habits  of  the  ani- 
mal, and  with  the  nature  of  the  aliment  with  which  it  is  supplied ; 
thus  in  carnivorous  animals  it  is  exceedingly  simple,  because  the  food 
requires  to  undergo  little  change  before  it  is  fitted  for  nutrition.  In 
the  ruminantia  the  food  is  macerated  in  a  complex  stomach,  prior  to^ 
as  well  as  after  it  has  been  subjected  to  a  more  complete  mastication 
than  is  employed  in  other  animals,  because  the  aliment  contains  but 
little  nutritive  matter,  which  is  with  difficulty  separated  from  it.  In 
the  omnivorous  animal  the  digestive  apparatus  is  midway  between  thoee 
above  described. 

Modifications  also  occur  in  the  masticatory  process ;  the  vegetable- 
feeder  requirlhg  a  more  complicated  dental  apparatus ;  the  camivora 
being  provided  with  teeth  of  a  simpler  construction,  but  more  fitted 
for  seizing  and  tearing  their  prey,  in  the  omnivorous  animal  we  find 
both  the  cutting  and  grinding  teeth.  In  birds  there  are  no  teeth; 
and  mastication,  properly  so  (ndled,  is  effected  in  the  stomach,  a  por- 
tion  of  which  (the  gizzard)  acquires  a  great  increase  of  the  muscular 
power,  and  is  lined  by  a  dense  cuticle,  and  thus  becomes  a  powerful 
organ  for  triturating  the  food,  the  bird  swallowing  pieces  of  fUnt  or 
other  hard  substances  to  aid  in  the  meohanioal  reduction. 

HuMOKB  AND  Thimt.— The  want  of  lolid  alimeni  la  indicated  by 
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(k  eensatioii  of  kynger;  and  that  of  liquid  by  thirst.  The  fonner 
of  thcM  aenflatioDB  is  referred  to  the  stomach,  and  the  latter  to  the 
Fboccs  ;  but,  although  these  sensations  may  be  caused  by  the  condition 
of  the  parts  mentioned,  they  are  really  indicatiTe  of  the  want%  of  the 
iptem  ai  large. 

The  nerve  which  is  instrumental  in  the  sensation  is  probably  the 
taguM  by  its  gastric  branches,  but  there  is  no  reason  for  denying  to 
the  sympathetic  nerve  distributed  to  the  stomach,  some  share  in  this 
phenomenon  ;  the  latter  probably  conveys  the  wants  of  the  system  to 
the  stomach,  while  the  former  is  the  medium  by  which  those  wants 
are  expressed.  Section  of  the  vagus  abates,  if  it  does  not  entirely 
arrest  the  sensation  of  hunger.  The  same  is  true  of  the  introduction 
of  matters  not  alimentary  into  the  cavity  of  the  organ. 

Thirtt  results  from  a  peculiar  state  of  the  mucous  membrane  of  the 
digestive  tube,  but  more  especially  of  the  mucous  membrane  of  the 
mouth  and  fauces,  caused  by  the  imperfect  supply  of  liquid.  Thirst 
is  perhaps  more  immediately  connected  with  the  wants  of  the  general 
system  than  hunger,  since  the  relief  that  is  affurded  by  the  introduc- 
tion of  liquid  into  the  stomach  is  immediate,  and  may  be  fully  ac- 
eounted  for  by  the  instantaneous  absorption  of  the  fluid  into  the  veins. 
Any  excess  in  the  amount  of  fluid  excretions  will  increase  this  sensa- 
tion, as  is  also  the  case  when  stimulating  or  irritating  articles  of  food 
have  been  used ;  the  purpose  of  this  increase  is  obviously  to  cause  in- 
gestion of  fluid,  by  which  they  may  be  diluted. 

The  process  of  digestion  may  be  divided  into  the  following  stages : 
IsL  Prehension  o//ood;  2d.  Mastication  and  insaiivation ;  3d. 
Dffflutition ;  4th.  Chymification ;  5th.  Action  of  small  intestine; 
6th.  Defecation. 

Prehension^  or  the  taking  of  food  into  the  mouth,  is  performed 
m^nly  by  the  hand,  assisted  by  the  lips  and  checks,  as  well  as  the 
anterior  teeth  and  the  tongue. 

Miuiication  has  for  its  object  the  comminution  of  the  food,  so  that 
It  can  be  readily  acted  upon  by  the  solvent  juices  of  the  stomach.  The 
contact  of  the  solid  food  with  the  interior  of  the  mouth  excites  the 
act  of  mastication,  performed  by  alternating  contractions  of  the  mus- 
cles which  pull  the  lower  jaw  upward,  downward,  backward,  forward, 
and  laterally  by  acting  on  the  bone  on  which  they  arc  implanted.  By 
the  motion  of  the  lower  teeth  upon  the  upper  the  food  is  comminuted. 
iNiring  mastication  the  food  is  mixed  with  the  saliva  and  fluids  of  the 
mouth,  which  latter  cavity  is  closed  anteriorly  and  posteriorly  during 
the  process. 

The  disintegration  of  the  food  by  mechanical  reduction,  is  mani- 
ffstly  aided  by  insaliration.  The  admixture  of  the  saliva,  however, 
has  principally  a  mechanical  effect,  the  nature  of  the  secretion  beiuff 
different  and  answering  different  purposes.  That  of  the  parotid  ana 
submaxillary  glands  is  thin  and  limpid,  and  assists  mastication ;  that 
of  the   sublingual  ia  thick  and   glutinous,  and   asbists  deglutition. 
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Their  efTectfl  npon  the  elements  of  food  oaoDot  be  jadged  of  bj  their 
maction  out  of  the  body,  sioce  it  has  been  shown  bj  M.  Bernard,  that 
in  order  to  convert  starch  into  sugar  the  saliva  must  have  unJcrgone 
incipient  decomposition,  and  must  be  alkaline,  conditions  which  cannot 
obtain  when  the  food  is  rapidly  passed  into  the  stomach.  The  Baliva, 
therefore,  has  probably  no  other  effect  than  that  of  sofu^ning  the  food ; 
from  the  admixture  of  its  watery  particles.  It  is  hardly  necessary  to 
say  that  the  drier  the  food,  the  greater  will  be  the  amount  secreted. 

Deglutition.  —  The  food,  comminuted  and  moistened  in  the  mouth 
by  the  means  above  mentioned,  is  prepared  for  the  action  of  deglu 
taiion.  In  this  there  are  three  stages.  In  the/r«/,  the  particles  of 
the  food,  collected  to  a  bolus,  glide  between  the  surface  of  the  tongue 
and  the  palatine  arch,  till  they  have  passed  the  anterior  arch  of  the 
fauces.  This  is  a  purely  Toluntary  movement.  In  the  aecondy  the 
bolus  is  carried  past  the  constrictors  of  the  pharynx.  In  the  thirti,  it 
roaches  the  stomach  through  the  oesophagus.  These  three  acts  foUuw 
each  other  with  extreme  rapidity. 

During  the  second  stage  of  deglutition,  the  tongue,  the  muscles  of 
the  anterior  and  posterior  half  arches,  the  superior  muscles  of  the  soft 
palate,  and  the  constrictors  of  the  pharynx,  are  all  in  action.  In  this 
stu^e,  by  the  retraction  of  the  tongue,  and  the  elevation  of  the  larynx, 
the  epiglottis  is  pressed  over  the  rima  glottidis,  which  is  also  closed 
during  this  process. 

The  cniiiiuuiiieution  between  the  fauces  and  posterior  nares  is  cut 
off  by  the  muscles  of  the  posterior  palatine  arches,  which  contract  in 
such  a  manner,  as  to  cause  the  sides  of  the  arch  to  approach  each  othei 
like  a  pair  of  curtains,  and  to  the  cleft  between  the  two  sides,  the 
uvula  id  appii'd  like  a  valve.  Some  of  these  acts  may  be  performed 
Tuluntarily,  but  the  combination  of  the  whole  is  automatic,  and  under 
the  presidency  of  the  rejie,t  itt^tUrm  of  nerves. 

In  the  third  act,  in  which  the  f«>od  passes  through  the  oesophagus, 
every  part  of  that  tube,  as  it  receives  the  bolus  and  is  dilated  by  it,  ii 
stimulated  to  contract. 

The  movements  of  the  oosophagiis  are  entirely  involuntary  and 
rhythmical  in  their  character;  in  the  act  of  vomiting  they  arc  inverted. 
At  the  point  where  the  oesophagus  enters  the  stomach, — the  cardiao 
orifice  of  the  latter, — there  is  a  sort  of  sphincter.  This  opens  when 
I  here  is  sufficient  pressure  made  upon  it  by  the  accumulated  food,  and 
afterwards  closes  so  as  to  retain  the  food  in  the  stomach.  The  opeu* 
iug  of  the  cardiac  orifice  is  one  of  the  first  acts  in  vomiting.  AVhen 
the  sphincter  is  paralysed  by  division  of  the  pncumogastric  nerve,  the 
food  regurgitates  into  the  oesophagus. 

Chymijuation. — As  soon  as  the  bolus  has  entered  the  stomach  it  it 
subjected  to  several  agencies,  all  of  which  are  more  or  less  concerned 
in  effecting  its  solution.  It  is  exposed  in  the  first  place,  to  the  move- 
ments of  ue  stomach,  which  have  for  their  object  to  produce  the  tho- 
roagh  intermixture  of  the  gaetrio  joioe  with  the  alimentary  ma». 
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Tbe  fibres  of  the  miuenlar  coat  of  the  stomach  are  so  arranged;  aa  to 
iborteo  its  diameter  in  ererj  direction ;  hj  the  alternate  contraction 
and  reUzatioD  of  these  handa,  a  great  varietj  of  motion  is  induced 
This  oontraotion  is  due  to  the  stimulus  of  the  food ;  and  when  the  ali* 
meDt  ia  difficult  of  digestion,  the  muscular  ooat  is  proportionately  stimu- 
lated. These  movements  are  also  increased  by  the  action  of  the  respi- 
ratory muscles.  The  contraction  of  the  muscular  fibres  extends  also  to 
those  of  tbe  two  orifices  of  the  stomach  so  as  to  prevent  the  escape  of 
the  food.  This  is  particularly  the  case  as  regards  the  pyloric  orifice  in 
the  first  period  of  aigestion. 

The  bolus,  in  the  next  place,  is  exposed  to  the  action  of  the  gastrie 
juice^  a  pure,  colourless,  and  pli^htly  viscid  fluid,  having  a  distinctly 
acid  reaction,  which  baa  been  observed  to  distil  from  the  surface  of  the 
mucous  membrane  and  mingle  with  the  fix)d.  The  exudation  of  this 
fluid  is  alira^a  excited  by  the  coniiict  of  any  foreign  substance,  but  it 
is  never  present  in  the  organ  when  empty,  the  sole  contents  being  theu 
a  little  viscid  mucus.  According  to  the  analysis  of  Professor  Dungli- 
fion,  tbe  gastric  juice  contiiins  free  muriatic  and  acetic  acids,  phos- 
phates and  muriates  of  potassa,  soda,  magnesia,  and  lime.  According 
to  the  experiments  of  Blondlot,  its  acid  reaction  is  due  to  the  presence 
nf  the  Buper-phosphate  of  lime,  while  Professor  Thomson  and  MM. 
liemard  and  Barreswil  attribute  it  to  the  presence  of  lactic  acid,  the 
existence  of  which  in  the  healthy  stomach  has  been  positively  denied 
by  Liebig. 

The  gastric  juice  is  secreted  through  cell  agency,  by  follicles  of  a 
tubular  shape,  resting  upon  the  sub-mucous  tissue,  having  their  open 
ends  towards  the  cavity  of  the  stomach. 

But  diluted  acids,  of  themselves,  have  no  power  in  ch3rmifying  ali- 
mentary substances,  althou^'b  their  presence  in  the  gastric  fluid  is  essen- 
tial to  its  action.  The  active  agent  is  an  organic  compound  obtained 
from  the  mucous  membrane  of  the  stomach,  to  which  the  name  of 
pepMtne  or  gasteraw  has  been  given.  It  is  a  proteine-compound  in  a 
state  of  change,  and  it  seems  to  act  in  precisely  the  same  manner  as 
the  diastase  does  in  the  conversion  of  starch  into  f>ugar.  In  so  doing, 
it  acts  as  a  sort  of/ermen(,  having  the  power  of  exciting  change  in 
another  substance,  in  which  it  docs  not  itself  participate.  Pcpsine 
undergoes  no  change  itself,  and  forms  no  combinations  with  the  sub- 
itaDoes  on  which  it  acts,  but  merely  disposes  them  to  solution  in  the 
acids  of  the  stomach,  with  which  they  form  definite  chemical  com- 
pounds. 

The  quantity  of  gastric  juice  prepared,  is  regulated  by  the  irants  of 
the  »jf$tem^  and  not  by  tbe  amount  of  food  taken ;  hence  all  that  is 
t-iken  over  and  above  these  wants  will  act  as  a  source  of  irritation. 
Bidder  and  Schmidt  estimate  the  quantity  secreted  daily  at  seventeen 
puuiida,  and  Dr.  Dulton  has  calculated  that  sixteen  pints  are  required  to 
djasolve  one  pouud  nf  meat. 

All  Bubstaooes  sre  not  equally  soluble  in  the  juices  of  the  stomach; 
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.•neral  terms  it  may  be  sa'nl,  tliat  animal  tn«nl  is  moro  solu}»]e  thai; 

tabic,  though  there  are  exceptions  tu  this  ruh'.     Of  the  yn'ihn- 

f/rttvpy  sugar  is  generally  converted  into  Inrfir  or  id  durir)u:  iis 

.^ge  along  the  intestinal  tube,  and   is  probably  absorlHHl  in  this 

m,  unless  it  have  been  administered  for  a  long  time.    The  particles 

starch,  when  their  envelopes  have  been  ruptured,  are  converted  into 

jtfn'ue  and  grape  svgar ;  which  change,  however,  takes  plai»e  m<ist 
rgifly  in  the  intestinal  canal  under  the  influence  of  its  secretion.  It 
'  now  certain  tliat  tlie  substances  of  this  class  may  be  c«»nverted  intii 
'k'iiginous  compounds,  thoutrh  the  mode  and  situation  in  which  thi« 
.»haiige  occurs  is  not  positively  known;  probably  it  is  by  the  action  of 
the  bile,  the  lon«r-coiitinacd  contact  of  which  with  saccharine  matter 
occasions  the  conversion  of  part  of  it  into  an  adipose  compound. 

The  substances  of  the  ohinjiuoun  class  do  not  undergo  much  change 
in  the  stomach,  except  a  minute  subdivision  of  their  particles  in  the 
form  of  an  emulsion.  When  the  pancreatic  secretion  is  mixed  with 
them  they  form  an  emulsion  which  is  more  readily  absorbed  by  the 
chyliferous  vessels. 

*Y\\eprot*^!nno'ni»  compounds,  whether  derived  from  animal  or  vege- 
table food,  are  all  reduced  to  a  state  of  solution,  if  the  ira.<tric  digestion 
have  been  properly  performed  ;  and  in  this  state  they  have  all  the 
pri»perties  of  albunion.  Gi'latine  will  be  di.-^sctlved,  or  not,  according 
to  its  condition  ;  if  in<;estcd  in  a  state  of  solution  it  remains  so ;  if 
previi>u>ly  prepared  fi»r  .solution  by  boiling,  its  .•solution  is  completed; 
but  if  it  exist  in  a  tissue  from  which  it  cannot  be  readily  extracted,  it 
will  pass  out  almost,  unchanged. 

Lnstli/,  the  ImiIus  is  exposed  to  the  frmprrtitnrc  of  the  st/imach, 
which  is  about  100°  Fahr.  It  was  foun«i  by  the  exjvrimeuts  of  Dr. 
Beaumont  that  the  gastric  juice  had  very  little  elfect  in  dissolving 
alimentary  matters,  when  the  temperature  was  bejnw  this.  Hence 
the  taking  of  cold  drinks  during  digestion  is  extremely  prejudicial  to 
this  act. 

The  fluids  taken  into  the  htomaeh  arc  for  the  most  part  absorbed 
from  it,  and  do  nnt  even  pa.ss  the  pylorus.  The  solid.-*,  with  the  ex- 
ci.'j)tinn  of  the  insnliible  parts,  are  reduced  to  a  .^iubstauce  called  rhi/mr, 
the  consistence  uf  which  will  of  course  vary  with  the  amount  offluitls 
taken.  In  general  it  is  grayi.'ih,  .(semifluid,  and  homogenetms,  with  a 
sli;j:htly  acid  taste  and  smell.  When  the  fluid  has  been  of  u  rich  cha- 
racter it  resembles  cream;  when  of  a  farinaceous  order  it  resembles 
thin  gru'-l. 

The  time  occupied  in  the  reduction  varies,  according  to  the  nature 
of  the  food,  from  three  to  five  hours;  and  it  is  now  generally  conceded 
that  this  reduction  is  a  true  vhnniral  nff/ution,  and  not  a  process  of 
pttfn'/ttt'fitttt,  tn'furtifioity  or  Jv.rmnilnlinn. 

The  yu*  contained  in  the  stomach  durin^r  digestion  is  generally  very 
«mall  in  quantity.     Magendie  and  (Jhevrcul  obtained  some  from  the 
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itraiich  of  an  executed  criminal,  and  fbuod  it  to  consiBt  of  Ozjgen, 
11  (3,  CartKMiic  acid,  14*00,  Hydrogen,  3  55,  Nitrogen,  71*45. 

Aciiom  of  the  Small  Jntettwe, — The  passage  of  the  cbjme  through 
the  pyloric  orifice  is  aft  first  slow ;  but  when  the  digestive  process  ia 
Dcarljr  completed,  it  is  transmitted  in  larger  quantities.  The  move- 
men  ta  by  which  this  passage  is  effected  are  of  a  peristaltic  characteri 
each  one  being  preceded  by  a  series  of  slighter  movements  in  the 
opp;«ite  direction.  The  chyme  is  mingled  in  the  duodenum  with  the 
biliary  and  pancreatic  secretions,  which  effect  an  immediate  alteration 
in  its  aeosible  and  chemical  properties.  **  Mr.  Bernard  has  shown, 
that  when  this  fluid  is  put  in  contact  with  fatty  substances  of  every 
nature,  as  oils,  animal  fats,  butter,  &c.,  they  are  quickly  digested  or 
decomposed,  and  reduced  to  a  state  in  which  they  may  be  absorbed 
into  the  circulation.  This  property  is  peculiar  to  the  pancreatic  juice, 
not  being  poaaessed  by  the  saliva,  gastric  juice,  bile,  serum,  nor  by 
anj  other  fluid  of  the  animal  economy. 

**  The  first  effect  produced  when  the  pancreatic  fluid  is  put  in  con* 
tact  with  oil,  or  any  fatty  substance,  is  to  form  an  immediate  emulsion, 
which  will  not  separate  on  standing. 

**  If  oil  is  agitated  with  saliva,  gai^trio  juice,  serum  or  pure  bile, 
or  any  other  animal  fluid,  the  mixture  ncparutos  when  in  repose. 
(Bile  of  animals,  mixes,  or  makes  an  emulsion  with  grease,  by  virtue 
of  I  he  pancreatic  fluid,  that  is  frequently  mixed  with  it.)  After  the 
emulsion  is  produced,  the  oil  is  decomposed  into  glt^cerim  and  tif*ittjf 
aritl^  as  the  oleic  acid,  &c.,  which  are  absorbable  as  well  as  the  simple 
emulsion. 

*'31.  Bernard  has  also  established  another  very  important  fact,  in 
regard  to  the  digestive  fluidA,  —  which  is,  that  the  union  of  the  bile 
and  pancreatic  fluid  produces  a  new  and  distinct  fluid,  having  in 
ad<lition  to  the  peculiar  properties  of  tliofic  fluids,  another  superadded, 
via. :  that  of  digesting  axf>tized  substances,  or  in  other  words  the  pro- 
p^.-rtirs  of  the  gastric  juice,  thus  sc-cunng  the  proper  digestion  of  the 
fofiri  that  may  have  escaped  the  stomach. 

*-  The  property  th<it  the  pancreatic  juice  possesses,  of  transforminfl: 
starch  into  sugar,  and  which  until  now  has  been  considered  its  chief 
property,  is  a  very  subordinate  one  and  by  no  means  peculiar,  as 
almost  all  the  other  fluids  of  the  economy  p(»s8ess  it,  viz.,  the  saliva, 
serum  of  the  blood,  liquor  of  cysts,  &c."  When  the  bile  and  pan- 
creatic secretions  are  mixed  with  chyme  out  of  the  body,  as  was  don<i 
by  Dr.  Beaumont,  the  chyme  is  separated  into  three  parts;  —  a  red- 
dish-brown sediment,  — a  whey-coloured  fluid  in  the  centre,  —  and  a 
creamy  pellicle  on  the  top.  The  central  portion,  and  the  creamy  pel- 
licle, leem  to  constitute  the  materials  from  which  the  chyle  is  elabo- 
rated, the  creamy  matter  consisting  of  the  oleaginous  particles,  and 
the  whey-like  fluid  containing  protcine-oompounds,  saccharine,  and 
mline  matters  in  solution ;  while  the  sediment,  consisting  of  the  in« 
28  • 
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soluble  matter  of  the  food  and  of  biliaiy  matter,  is  probably  ezors' 
meiititious. 

The  contents  of  the  alimentary  canal  become  more  consistent,  and 
obtain  more  of  the  faecal  character,  as  they  pass  down  the  intestinal 
tube ;  during  which  time  there  is  also  mixed  with  them  the  secretions 
of  the  various  follicles :  of  Bninner,  in  the  duodenum ;  Lieberkuhn, 
in  the  whole  route ;  and  Peyer,  at  the  termination  of  the  ileum*  The 
last  have  no  excretory  orifice,  but  discharge  their  secretion  by  cell 
agency.  In  the  neighbourhood  of  these  glands  the  faecal  mstter 
obtains  its  characteristic  odour,  probably  from  their  secretion,  which 
is  depuratory. ' 

The  movements  of  the  intestinal  canal  are  dependent  upon  the  con- 
traction of  its  muscular  coat,  and  are  directly  excited  by  the  contact, 
either  of  the  faecal  matter,  or  of  the  secretions  poured  into  iL  Thia 
movement  is  called  the  peristaltic  action  of  the  bowels.  It  is  noi 
dependent  on  nervous  influence,  as  is  seen  from  the  fact,  that  it  will 
continue  after  all  nervous  communication  has  been  cut  off.  The  in- 
duence  of  the  emotions  upon  this  movement  is  probably  due  to  the 
sympathetic  nerve,  which  is  distributed  to  the  whole  intestinal  tract. 

Defecation. — The  large  intestines  act  as  a  reservoir  and  excretory 
canal  for  the  faeces.  And  as  the  passage  through  them  is  not  so  rapid 
as  in  the  small  intestine,  the  faecal  matter  accumulates  until  the  desire 
to  expel  it  arises.  The  contractions  of  the  muscular  coat  of  the  lar^ 
intestines  are  wholly  without  the  domain  of  the  will ;  but  the  involun- 
tury  escape  of  the  faeces  is  prevented  by  the  action  of  the  sphincter 
aui  muscle,  which  is  partly  under  the  influence  of  the  reflex  systrm 
of  nerves.  The  concurrence  of  voluntary  muscles  with  the  action  of 
the  intestines,  is  necessary  to  overcome  the  contraction  of  the  sphinc- 
ter. The  act  is  finally  accomplished,  principally  by  a  contraction  of  the 
diaphragm  and  abdominal  muscles  upon  a  full  and  sustained  inspira- 
tion, the  glottis  bi'ing  closed  so  as  to  prevent  the  escape  of  the  air 
contained  in  the  lungs. 

ABSORPTION. 

Absorption  is  that  function,  by  which  nutritive,  or  other  matters, 
nre  taken  up  and  carried  into  the  circulation.  There  are  two  great 
divi'*ions  of  this  function  :  1st.  External  ahsorptimi^  or  the  abM»rptiaH 
of  vomposition,  which  obtains  from  without  the  organs  the  materials 
intended  for  their  construction.  2d.  Internal  absc/rption,  ^or,  the  ah- 
sorption  of  decomposition ,  which  takes  up  from  the  organs  the  old,  or 
eff'te  matter  that  has  to  be  replaced  by  new. 

By  external  absorption  is  meant  that  which  takes  place  from  the 
external  surface  of  the  body,  including  the  skin,  and  the  mucous 
membranes  of  the  digestive  and  respiratory  passages.  By  internal^ 
or  interstitial  absorption,  is  meant  that  which  takes  place  from  thf 
component  tissues  of  the  organs  tliemscives,  and  from  the  interior  of 
•bat  saes. 
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be  great  apents  of  oxtemal  absorption  ore  tlie  vein?  and  clijli- 
ferous  vceeeU ;  of  internal  abf*orpiioD,  ibe  lyuiphatics.  In  the  ebyli- 
rerotid  fttid  lympbatic  Teseets  ibe  fluid  is  olwnys  found  to  posacaa  the 
tame  geoeral  properties. 

^ins  exert  no  gclccting  power,  but  receive  into  tbeir  in  ten  olf^ 
ttition,  any  fluid  tbat  possesses  tbe  proper  degree  of  tenuitj^,'! 
I  tben  carried  along  with  the  cnrrent  of  tbe  circular  inn.     Tbia'] 
Inids  when  taken  into  the  etomacb,  in  tbis  manner  enter  tbe  circu- 
ilino.     When  the  extraordinary  vascularity  of  tbe  whole  gastroin-l 
eitin»l  mcnibrane  is  considered,  together  with  the  peculiarity  of  thej 
peeial  diMribution  of  the  capillaries  in  the  villi ;  and  wlien  it  is  re- 
icnibercd   a!ao  tbat  tbe  rapid   movement   of  blood  tbrou^'h    theee,^j 
rotates  the   condition   njost  eppecially  favourable  to  tbe   passage  of  [ 
quids  into  tbcni  from  the  ontPide,  it  might  be  almost  certainly  aftrmctfj 
lat  endoHmose  mu^st  take  place  between  the  contents  of  tbe  alimen-* 
irv  canal   and   the  hload  in  the  vessels.     This  condu&ion  has  becnl 
d  by  numrrous  experiments,  so  tbat  we  can  now  uiidcffttfin^fl 
:i        iutions  of  albumen,  gelatine,  or  pogar,  may  paps  into  the  blondi< 
pis  by  endosmose,  when  the  relahve  densities  of  tlie  two  flut-b 

sides  of  the  inte<;tinat  membrane  are  Biich  »s  to  favour  Ibd 
ird  eorrent     So  also  if  tbe  exterior  lj(^uid  be  such  as  to  favour 
Imnse^  some  of  the  constituents  of  tbe  blood  may  be  drawn  into 
intestinal  canal,  as  is  seen  in  tbe  cai»e  of  purgative  sfilfs,  a»rcrtdy 
to  (page  249).    Matter?  which  6nd  their  way  from  the  Ftomuch 
lines  into  the  circulation,  by  perm  eating  tbe  coats  of  the  ca- 
do    not   pass    directly  from    tbe    inie&tinal   veins    into    the 
cava;    they  circulate    through    tbe    liver   before    reaching    tlie 
enU   circulatioD.     Magcndic  has  observed,   that   in    their  tranf^il 
tigh  the  liver  the  properties  of  many  substances  are  altered;  a^l 
they  become  so  thoroughly  mixed  with  the  blood  in  tbtlrj 
nigh  tbe  portal  system,  that  their  possibly  injurious  influence  r 
be  centre  of  the  circulation  is,  in  a  great  measure,  obviiitrd, 
Bces  that  require  digestion  on  tbe  other  band,  must  pass  through 
[  ebyliferous  vesseb  and  thoracic  duet  before  being  mixed  with  the 
bd. 

)^limmtaryj  or  €fi(/fstive  ohmrptwn^  which  is  included  under  tbe 

id  of  rrtrrnal  absorption,  tnkes  place  in  the   small   intestines,  and 

Kerciated  npun  the  food  after  it  has  been  Bubjeetcd  to  the  digestive 

The  vessels  that  are  concerued  in  it  are  the  hcfeahj  or  ab- 

of  the  inteslioal  walls.     These  are  engaged   almost  exelu- 

tbe  absorption  of  nntnthus  maferwh ;  other  ariirles  finding 

wiy  tnUi  the  circulation  through  tbe  veins.     The  kcteals  eom- 

in  the  r*7/i  of  the  raucous  lining  of  the  intestinal  tube,  be  low 

jtRiint  where  tbe  ductus  communis  cbolodochua  and  pancreatic  duct 

i  inio  the  duodenum.     Each  laeteal  lube  commences  in  a  single^ 

^,  by  a  rimed  extrtmiiif^  and  tbe  trunk  that  issues  from  each  villus 

frmed   by  ♦b*^  * maflnf  tum*  nf  aevcral  smaller  branches,  which  anaa-^ 
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tomose  freely  with  each  other,  forming  loopx,  eo  that  there  w  no  pmper 
free  extremity  in  any  case,  nor  do  the  lacteala 
ever  commence  hy  open  orifices  vjxm  the  surface 
of  the  intestinal  canal.     (Fig.  186.") 

The  lacteals  appear  to  receive  suhetances  of 
a  particular  class,  more  especially  fatty  matten 
in  a  state  of  more  or  less  fine  division,  with 
which  albuminous  compounds  are  intimat<*lj 
mixed.  Tbese,  whether  received  at  once  into 
the  lacteals  by  the  instrumentality  of  cells  a) 
the  extremity  of  the  villi,  or  first  imbibed  by 
the  blood-vcsscis  and  then  transferred  to  the 
latter,  are  doubtless  obtained  directly  from  the 
food,  as  the  chyle  varies  somewhat  with  the 
quality  of  the  food  taken,  bein^  an  opaque  white  if  the  food  were 
fatty,  and  more  transparent  if  that  article  were  absent.  On  the  whole 
it  seems  prol>able,  from  the  experiments  of  Bernard,  Matteucci,  and 
others,  that  the  function  of  the  lacteals  is  to  take  up  the  oily  particles 
of  food,  and  to  bring  them  into  that  intimate  relation  with  albumen 
which  seems  to  be  essential  for  their  subsequent  aasiniilation.  Still, 
there  is  reason  fur  the  belief  that  the  blood-vessels  also  may  he  con- 
cerned in  the  absorption  of  oily  matters  by  cndosmose,  Fince  Matteucci 
has  shown  that  oily  emulsions  will  pass  by  endosmose  through  an 
animal  membrane,  to  an  alkaline  solution  on  the  other  side,  precisely 
the  condition  of  things  that  occurs  when  fatty  matters  have  been  re- 
duced to  a  state  of  fine  division  in  the  alimentary  canal  and  rendered 
alkaline  by  admixture  with  the  bile  and  pancreatic  fluid;  they  can 
then  pass  through  the  animal  membrane  to  mingle  with  the  blood, 
which  is  also  sli<;l)tly  alkaline. 

The  fluid  that  is  found  in  the  lacteals  is  called  chyle,  and  the  chy- 
liferous  vessels  seem  to  have  the  power  of  selecting  the  particles  of 
which  the  chyle  is  composed,  while  they  reject  any  other  ingredients 
which  may  be  contained  in  the  fluid  of  the  intestines,  as  is  seen  when 
substances  easily  detected,  are  mingled  with  the  blood  :  they  ana 
readily  discovered  iu  the  bloo<l  or  urine,  but  not  in  the  chyle. 

The  milky  colour  of  the  chyle  is  owing  to  the  presence  of  minute 
particles  described  as  the  molecular  base  of  tlie  chyle.  It  also  contains 
fut.  albumen,  fibrine,  and  salts  in  varying  quantities. 

The  course  of  the  chyle,  after  leaving  the  intestinal  canal,  is  through 
the  chyliforous  vessels  and  ganglia  of  the  mesentery,  into  the  recepta- 
culum  chyli  or  commencement  of  the  thoracic  duct,  along  which  it 
jiasses  to  enter  the  circulation  at  the  \mwi  where  the  left  internal 
jugular  and  subclavian  veins  unite.  During  this  passage  it  undergoea 
several  marked  changes  in  its  physical  and  vital  properties.  When  it 
first  leaves  the  intestine  its  priucipal  constituent  \»fat;  if  examined 
in  the  lacteal  vessels  uf  the  mesentery,  at  a  point  between  the  roesen- 
*ic  ganglia  and  the  rccept-iculam  chyii,  the  fut  will  be  found  to  haft 
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qunnlity,  wbile  ollmw^  will  be  in  iTTaximiim  rjiinnthj 

nl^rint  h\  ntpdium  quaMtity;  '"Titl  a  sli^j^lvt  coajrulubility  will  aUso 

lfe«lcd.     The  chyle  taken  fn»iij  Mie  thoracic  duct  contairif*  litllo 

A  medium  quantity  of  slbumen,  nnd  a  maxinium  ^^uuntify  of 

E^WTid  18  DOW  distinctly  eougitlabic,  nnd  has  a  slight  rosy  tint* 

circumstances  have  given  Hbc  to  the  bdicf  thut  the  chyJc^  aa  it 

Jf<,  becomes  more  and  nrore  anifnaltHed,  nr  transformed  into  rlio 

of  the  beinp  to  be  Fiourishod.     MM.  Ticdeniann  aiid  GmHfn 

that  it  is  to  the  action  of  the  mesenteric  glands,  that  the  chjio 

I  the^e  iTuportant  changes  in  its  nature; — the  fluid  in  \is  pa&*«flgo 

agh  them,  obtaining  from  the  blood  circulating  in  them^  the  new 

Bents  which  aniinali^e  it* 

be  rht^lr  rorjmsrfes  are  supposed  by  T>r.  Parpent^f  to  originate  in 
Qcfientcric  ganglia,  and  to  be  the  altered  eptthelinni-cf^lk  which 
^iacteab  in  their  course  thrmigh  the.se  bodies.     Their  ultininto 

i»Ti  is  to  be  converted  into  blood  corpuf^cles. 

Wfemal^  or  iiU^rsftturl  ahftrrpfion^  is  effected  by  agents  stfongly  re* 
bltng  those  concerned  in  the  absorption  of  chyle.  One  part  of  the 
atus,  the  thoracic  duct,  is  common  to  both.  The  lyniphatics  are 
ibuted  through  the  greater  part  of  the  body^  cNpecially  upon  the 
They  have  never  been  found  to  com  men  ce  by  closed  or  open 
(titles;  but  seem  to  fonu  a  network  from  which  the  trunks  arise. 
eirisotirae  they  pnsa  through  glands  called  lymphatic  glands, 
I  exactly  resemble  io  structure  and  function  those  of  the  mesf^n- 
Tbe  same  processes  are  probably  concerned  In  the  el n bom t ion 
\  fyntphy  as  of  the  rht/le^  and  the  fluid  thus  forni'^d  is  likewise  a 
ftiTe  fluid,  differing  from  the  chyle,  however,  chiefly  in  tin:  jib- 
H  of  fat.  It  ia  mingled  with  the  chyle  in  the  thoracic  duct,  So 
» what  is  true  of  thj/loittg,  is  also  trtie  of  Ij/mjyhoshj  both  forming  a 
►of  the  uufritive  operatiorjs. 

he  lymphatics^  however,  sometimes  take  up  materials  that  arc  not 
pvient  to  nutrition,  as  bile,  pus,  the  venereal  and  other  virus  that 
be  brought  io  contact  with  them.  Hut  ilipsc  filets  merely  prove 
the  walls  of  the  lymphatics  arc  permeable  by  such  sub8taiiet'»^  for 
fluids  will  always  enter  thoae  vessels  that  present  the  thinnest 
I  and  the  greatest  surface.  As  this  is  the  case  with  the  lymphatics 
f  the  aorfaoe  of  the  body,  it  explains  the  phenomena  of  absorplion 
ligb  that  surface.  In  the  lungs  and  in  the  intestinal  catial^  ihe 
tare  moat  numerous^  hence  these  are  the  recipient';  of  the  thin 
I.  Id  both  cases  the  fluids  souk  in  by  imbibition.  In  the  case 
le  ftbuorption  of  pus,  the  probability  is  that  the  absorbents  must 
b^n  laid  open  themselves  by  the  ulcerative  process,  since  the  pus* 
ik  i»  too  largo  to  have  gained  admittnnce  In  any  ttthcr  way, 
is  difheult  to  speak  with  certainty  of  the  murve  of  the  mnttera 
'bed  by  the  lymphafics*  Their  contents  bear  a  clo.^e  reseniblnnce 
le  fluid  element  of  the  blood,  or  **  liquor  sanguinis"  in  a  state  of 
bj^  I>r,  Carpeuter  supposes  them  to  consist  of  the  residual  ffuid^ 
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which  having  escaped  from  the  blood-vessels  into  the  tissues  for  their 
nutrition,  is  now  to  be  returned  to  the  former.  They  may  also  include 
those  particles  of  the  solid  framework  which  have  lost  their  yital 
powers,  and  are  therefore  not  fit  to  be  retained  as  components  of  the 
living  system,  but  arc  not  yet  so  far  decayed  as  to  prevent  their  serving 
as  materials  for  reconstruction  after  being  again  subjected  to  the 
organizing  process. 

The  same  author  says  further,  that  if  this  view  of  the  function  of 
the  lymphatics  be  correct,  it  follows  that  we  must  attribute  to  the 
blood-vessels  the  absorption  of  truly  effete  particles ;  and  in  this  there 
would  seem  to  be  no  improbability,  since  wo  know  that  the  venooi 
bl«»od  contains  the  elements  of  two  important  excretions,  that  of  the 
liver  and  that  of  the  lungs,  in  far  greater  proportion  than  arterial 
hUtnd ;  and  there  is  also  in  the  former  fluid  a  certain  amount  of  "  ill- 
defined  animal  principles''  that  seem  ready  to  be  thus  thrown  off. 

The  lymph  very  closely  resembles  the  chyle,  the  main  diflferenoe 
being  in  their  colour,  the  lymph  being  nearly  colourless.  Both  con- 
tain the  same  ingredients,  but  not  in  the  same  proportions,  the  chyle 
abounding  most  in  organic  elements.  Both  contain  peculiar  corpus- 
cles, and  are  capable  of  self-coagulation ;  in  fact,  each  may  be  looked 
upon  as  imperfectly-elaborated  blood. 

The  movements  of  the  chyle  and  lymph  in  their  respective  vessels 
are  due  partly  to  vis  d  icrgo^  but  mainly  to  the  contractility  of  the 
middle  coat  Both  sets  of  vessels  are  supplied  with  valves,  which  pre- 
vent a  retrograde  movement. 

The  absorption  that  takes  place  through  the  skin,  or  accidental  alh 
Morption,  as  it  is  called,  is  effected  by  the  agency  of  the  lymphatics 
also,  which  are  here  very  abundantly  distributed.  In  this  case  there 
is  no  selection,  the  fluids  parsing  in  by  simple  imbibition.  In  the  pul- 
mon.'iry  mucous  membrane,  as  in  the  digestive,  thin  fluids  are  taken  up 
by  the  veins.  In  general,  wherever  a  thin  fluid  is  placed  in  contact 
with  an  extended  surface,  it  will  ho  taken  up  by  those  vessels  that 
present  the  largest  surface  and  the  thinnest  walls.  The  rapidity  of  this 
absorption  through  the  skin  and  mucous  membrane,  is  greatly  influ- 
enced by  the  condition  of  the  blood-vessels;  being  very  great  when  the 
vcrtsels  are  drained  of  their  contents,  and  proportionately  small  when 
tlu*y  are  full.  The  presence  or  absence  of  the  epidermis  affects  it,  as 
might  be  readily  inferred.  The  external  integument,  so  long  as  it  ia 
covered  with  the  epidermis,  absorbs  with  extreme  slowness ;  the  epi- 
dermis removed,  however, — by  means  of  a  blister, — and  the  vascular 
lamina  of  the  oorium  expoMHl,  absorption  goes  on  with  extreme  rapidity. 
It  is  upon  this  fact  that  what  is  called  the  enc/emiic*  method  of  exhibit- 
ing medicines  depends. 

In  regard  to  the  absorption  of  fluids  from  serous  cavities,  it  ia 
remarked,  that  imbibition  does  not  explain  all  the  phenomena;  the 
probability  is  that  the  lymphatics  under  certain  circumstances  are  also 
eooccrued.    If  the  fluid  in  (he  veins  be  more  oonoentntMl  than  ihuss 
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ib#orl>f^,  l!i<»fi  imbihifioTi  is  mfhcw fit     Bu»  if,  on  the  pAfifrary, 

<*Tn»l  fluid  is  eqnnll^  c<^rtp<*nfr8tcH  with  that  containcfl  in   the 

of  the  vessels,  the  two  fluida  nupht  tr»  pagjt  through  the  niera* 

n  both  directions  with  pqiml  mptdiry.     And  if  the  fluid  in  the 

l>e  less  concentrated  of  rhe  two,  it  will  exude  in  preafer  quantitir, 

iiMTease  the  amount  of  the  efTwPed  fluid,     A  collection  of  fluida 

pleura  or  peritoneum^  contjiining  albumen  and  ealte  in  the  same 

{"oneentration  b»  tho«?e  snhstanceB  eStist  in  the  blood,  would  not 

]ni<^bed  in  qusnlltj  by  inibibition  nlone  ;  there  wouM  be  tnerelj 

rcbim^e  of  the  (valine  omtteT?i  cmitained  in  the  external  fluid 

tb«  blood,  while  the  bulk  of  the  formef  would  remain  the  same. 

ibtlity  i«»,  therefore,  that  in  this  case  there  would  be  other 

thtn  the  blood- veH*el»  concerned  in  the  absorption,  \iz.  i  the 

lie*.     It  is  poftsible  that  the  proeess  of  endopmosis  may  be 

-d  bj  a  peculiar  attraction  exerted  by  the  tipsuea  on  the  fluids 

ling  in  them;  on  attrattion,  by  the  ngeney  of  which  the  fluidi 

i  liffracs  may  be  retained  white  iho  exfemal  fluid  ie  absorbed,  m 

perely  absorption,  and  not  an  interchange  of  flu]d0,  as  ia  the  case 

i ordinary  circumstaoces,  is  the  results 

^  RESPrHATTON, 

i«l»l»ATinw  IB  that  fiinetTon  by  which  tcboos  blood  h  converted 

rl*J ;  carbonic  acrd,  giren  off  from,  and  oxygen  token  into  the 
In  tbe  higher  claft&es  of  animals  the  whole  of  the  circulating 
tsinit  thrimgh  special  organ«,  formed  on  the  same  penern!  prin- 
tbe  pcerctingglandiir  which  fulfil  ince^snntly  an  ofl^ee  the  nio8t 
iial  lo  life;  tlie^e  organs  are  the  lun^.  In  the  lungs^  the  fnu»s 
»  cirvniUting  fluid,  which  had  been  changed  in  the  periphery  of 
|iiy  into  venous  blood,  mixed  with  the  lymph  from  all  parts,  Mid 
prwly>elabonitod  chyte^  ir  brought  into  intimate  contact  with  the 
*  the  atmosphere,  the  eflret  of  which  \n  to  restore  to  the  bloiHl  its 
I  colour,  and  to  give  to  it  the  arterial  character,  which  is  alone 
Itffnl  to  minister  to  nutiitinn,  nod  to  iinpnrt  to  the  nervous  S3*s- 
^d  locomotive  apparatus  i\uh  proper  Biimulus.  The  arterial 
I  ibuB  changed,  alpo  supplies  to  the  ftecrctory  appamtup  rhe  mate* 
IT  the  exercise  of  its  function.  All  that  is  ueeessary  then  for 
J  '-^  -  t  ig^  tbat  the  blood  should  be  exposed  »o  the  influence  of- 
I  e  air,  or  air  dissolved  in  water,  through  the  medium  of 

tof.ratje  that  shall  permit  the  diffusion  of  gases;  an  interchange 
^kes  place  between  the  gaseoue  matters  on  (he  two  sides, — car- 
ncid  being  exhaled  from  the  blood  and  replaced  by  oxT^en. 
■  extrication  of  carhonicacid  h  effected  in  a  manner  th:(t  ri^nderb 
fceiTient  to  the  introduction  of  oxygen,  which  is  required  for  all 
|wtt  aetive  ronnifestations  of  vital  power;  and  it  is  in  these  two 
j^  '      riot  10  either  aIone»  that  the  function  of  rcspiratioti 

t,.,,,  ,^,     It  will  be  remembered  that  the  carbonic  acid 
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piiiMt  <mt  Ihrcnigh  the  toinial  metobniie  by  eiocmoiej  ftud  lli€  osj< 
gRti  passca  iQ  by  endosmose. 

The  eaurces  of  the  carbonto  aciti  given  olf  in  resptritioD  ire  threes 
fold :  1st  The  cooUduiiI  decay  of  the  tiwues :  which  is  ecmm<m  to  iH 
orgnobcd  bodies;  which  is  dimitaiahed  by  cold  and  dampnesA,  tad 
inereased  by  warmth  and  moisture ;  which  takes  place  with  iiicTe«w4 
rapidity  at  the  approach  of  death,  whether  this  affeets  the  body  at 
Inrge,  or  onlj  an  iDdividtial  part ;  and  which  goes  on  unchecked  when 
the  actioua  of  oulrition  have  cea«ed  altogether. 

2d.  The  mL'tamorpbosis  which  ie  peculiar  to  the  nerrons  and  fnna* 
catar  tiaaues;  which  is  the  very  condition  of  their  activity^  and  whicll 
therefore  bears  a  direct  relation  to  the  de^ee  in  which  they  «m 
ejcerted. 

3d.  The  direct  can  version  of  the  earbon  of  ihe  food  into 
ftuid^  which  18  peculiar  lo  warm -blooded  animals,  and  which 
to  vary  in  quantity  in  accordance  with  the  amount  of  heat  to  be  g^o^ 
rated.* 

The  organs  of  res^piration  are  always  formed  upon  the  aame  general 
plan,  being  rfLneutlaliy  niembranous  prolongations  of  the  extemsT  sur- 
face, adapted  by  their  permoabilitj  and  vascularity  to  bring  the  blood 
into  close  n^Iution  with  the  surrounding  medium. 

As  this  medium  may  be  either  air  or  wtitcr^  we  find  two  pnndpal 
forma  of  respiratory  organs,  one  of  which  is  adapted  for  each,  la 
aquatic  animals  the  membrane  is  usually  prt>longcd  externally  into 
tufis  or  friogoSf  each  one  of  which  is  supplied  with  arteries  snd  veim^ 
during  the  circulotion  through  which  the  aeration  ia  accomplbhad- 
Th«j*e  organs  are  called  'jifls. 

In  air  breathing  animals  the  aerating  surface  is  fcfleeted  inwardly, 
forming  passages  or  chambers  into  which  the  air  is  received,  and  on 
which  the  capillary  vessels  are  distributed. 

In  inseeta  we  find  a  series  of  tubes  called  trachem,  mmtfying  through 
the  body  and  carrying  air  to  every  part  of  it  In  these  tubes  there  is 
a  spind  deposit,  (as  is  a  bo  seen  in  the  Mp- vessels  of  plants)  upon  tlxir 
inner  surface,  the  object  of  which  is  to  keep  the  calibre  of  the  tube 
always  open. 

In  regard  to  the  human  lung,  according  to  the  observalians  of  Mr. 
Rainey,  a  bronchus,  when  traced  from  its  eommcncerocnt  to  its  femtt- 
^nation^  is  seen  in  the  first  part  of  its  course  to  be  more  or  less  card* 
lairinnuM;  it  thcu  beoomes  destitute  of  cartilage,  refarnin^r*  however,  m 
y^  ircular  form, and  having  no  aircolls  Op*  it;  fiuthir 

«^  -till  circular,  numerous  air-cells  open  ir.  tly,  the  air- 

c^lU  lacrLtt'ji;  So  much  in   numlter,  and  open   into   ibe  broncbns  an 
elosety  to  one  another,  that  the  tube  can  no  longer  retain  its  cirenlv 

*  For  a  more  deUUe^l  sceourtt  of  thM*  sourest  of  carb€»aio  actd»  df  wlildi 
Hit  sbova  is  merelj  a  recapiiuUtion. «««  Carpenter's  Priaeipitt  of  Hnman  T^ 
Hologjp  6tli  Aoencati  edition,  p.  261,  and  ac^. 
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,  btti  becomes  rednoed  to  an  irregular  paasape  running  between 
cells,  aDdff  ultimately  reaching  tlie  sixrfao^  of  tbe  lubtilf ^  ends  by 
ing  a  terminal  air-cetl 

he  air-cells  are  small  irreguliirly-eboped  cavities,  having  usnally 
or  five  unequal  sides;  those  which  are  situated  close  to  the  sraiiU 
^chid  pasfiagea,  o|>en  into  them  by  welldefined  circular  apertures, 
iiJe  those  at  a  distance  frooi  the^e  pas«tages  open  one  into  the  other, 
in  the  lung  of  the  fro^  and  serpent  j  in  fact,  each  lobule  of  the 
ig  of  the  mammal  and  man,  with  its  bronchial  passages  and  appended 
la,  may  be  regarded  as  a  repetitifjn  of  the  whole  lung  of  the  frog. 
[Tho  sides  or  walla  of  the  air-ceJls  are  formed  of  a  thin  traTi.sparotit 
uubranc,  and  the  capillary  vessels  are  so  placed  between  the  wulls 
two  adjacent  cells  as  to  be  exposed  on  their  two  sides  to  the  action 
the  air  The  number  of  capillary  plexuses  is  not  the  same  as  that 
the  air-cells^  one  network  passing  between  and  supplying  several 
Is;  or  in  other  words,  one  terminal  branch  of  the  pulmonary  artery 
Kilics  the  plexuses  of  several  eel  la, 

it  has  been  calculated  by  M.  Kochoux  that  as  maiiy  as  17,900  air- 
k  are  clustered  around  each  termioal  bronchus,  and  that  their  total 
mber  amounts  to  GOO  millions. 

The  foetal  lungs,  according  to  Mr  Rainey,  prior  to  respiration,  are 
[lioctly  sceo,  when  iDJected,  to  possess  air-cells  fully  formed,  and 
rroQoded,  as  in  the  animaj  which  has  respired,  by  plexuses  of  blood- 


Tbe  chemical  process  of  respiration  is  not  essentially  dependent  on 

^miratory  movements.     Tbey  merely  serve  to  expel  the  air  (or 

^^K'which  has  undergone  the  change  iudueed  by  the  chemical  pro- 

■Pvliistantly  carried  on  between  it  and  the  bloody  and  to  renew  the 

fcply  of  fresh  air  or  water. 

JThe  lungs,  by  their  internal  surface,  offer  an  immense  expansion 
f  the  action  of  the  blood  and  air  nn  each  other;  and  as  they  are 
^er  completely  emptied  by  the  act  of  expiration,  this  action  is  con* 
int.  By  the  contraction  and  dilatation  of  the  chest,  the  motions  of 
bich  the  lungs  follow,  a  portion  of  the  altered  contents  of  the  pul- 
Onary  reservoir  is  first  eipelJcd,  and  then  a  new  supply  introduced, 
k undergo  change  in  its  turn, 

Recording  to  the  inquiries  of  M.  Bourgery,  the  development  of  the 
f-cells  continues  up  to  the  age  of  thirty,  at  which  time  the  capacity 
[  respiration  is  greatest;  it  subsequently  decreases,  especially  in 
poos  who  suffer  from  cough.  The  violence  of  such  expiratory 
(oris  frequently  causing  rupture  of  the  air-cells,  thus  gradually  pro- 
♦cing  that  emphysematous  condition  of  the  lungs  so  common  in  elderly 
ople.  The  power  of  increasing  the  volume  of  air  by  a  forced  in- 
imrion  is  much  greater  in  young  than  in  old  persons^  and  Is  twice  as 
eat  in  males  as  in  females  of  the  same  age,  a  circumstance  which  is 
{dcntly  connected  with  the  extent  to  which  muscular  efforts  can  be 

Iin  these  classes  respectively. 
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Mti9fmrnti  of  Hnpirati^n. — These  mt^  bedivifJed  into  two  bl«iee% 
tboBe  of  ittKpinttiftn  and  those  of  expirafivn.  3y  the  first  in  meiiiil 
the  acfion  by  which  air  enters  the  lungs;  by  the  hitter,  the  ict  af  e*- 
pefling  from  the  lungs  the  ur  received  in  in$;pirmtioD. 

io  tnatD  111  Alia  generally,  as  well  tts  in  niio,  tnspimtioti  tnd  exfiifm* 
lion  are  perfunned  by  the  dilatation  and  eontniction  of  the  cavity  of 
the  thorax.  As  bckiq  as  the  walls  of  the  chest  are  drawn  wide  asunder, 
and  the  thorax  dilated,  the  external  air  rushes  through  the  trachea 
and  it8  branches  into  the  aircells,  distending  them  in  proporHon  14 
the  dilaration  of  the  thorax,  thus  l^eeping  the  surface  of  the  lung  ao* 
cumiely  in  contact  with  the  thoracic  walls  in  all  their  movtMueois. 
This  eont.»ct,  however,  cun  only  take  place  while  the  thtjracte  oavtijii 
elosed  on  at)  sides,  to  that  the  air  cannot  exert  any  pressure  ~^ 
outer  surface  of  the  lung,  by  which  that  upon  the  inner  wou 
bilimoed.  Ileneo  it  is,  that  in  penetratintr  wounds  of  the  chesty"' 
lungs  cannot  be  fully  distended  by  inspiration,  beeanse  the  air  entrr- 
ing  through  the  wound  into  the  eavity  of  the  pleura  baUiioe*  Ubo 
pressure  of  the  air  on  the  inner  surface;  the  lungs,  in  such  A  cmM^ 
g^maiii  collapsed,  although  the  thoracio  parietes  dilate. 

Insjtt ration. — The  diaphragm  ctm* 
tributes  the  principal  share  to  the  di- 
latation of  the  chest  during  inspiration 
In   its  relaxed   state  this   inttsclft 
arched;     by  contracting    it   iM^om-ii 
more  plane;  and  by  this  fihi  f 

it*  arch,  the  capacity  t^f  the  ;....,... 
iocresacd,  at  the  mme  time  tliat  ili 
abdominal  viseen  ire  pressed 
from  above,  so  as  to  f»rodoce 
tmsion    of    the    abdomen    ot) 
during  inspiration-     (Fig.  187.) 

In  a  nataral,  tranquil  inspiratifi 
the  dilatation  of  the  chest  is  efT 
almost  entirely  by  the  disphf 
The  lateral  dilatation,  as  in  de 
8  pi  ration,  is  performed  princif 
;  \f  the  action  of  the  intercostal  mt  __ 
^  ^  awisted  also  by  the  scaleni,  the  \trtt» 
tores  costarum,  the  serratus  |>oetlcQS 
inferior,  and  the  Iboracie  tnosclea 
generally.  In  the  old,  inspiration  is 
mainly  aeconiplbhed  by  the  dia* 
phngm,  in  conscfiuenee  of  the  easifi* 
cation  of  the  cartiia|i^  of  the  ribs. 

The  number  of  inspiritory  moTe> 
monta  Tariea  greally  under  dtlfereni 
circumatancea.     In  geuerml  it  tnay  \m 
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led  from  14  to  18  ueuall^  occur  io  a  minute ;  of  tlie^  ilie  ordinjinf 
l^raiioD  ioTolves  but  little  woveiuent  of  the  tbonix;  but  a  greater 
VtiuQ  is  tDftde  ai  about  every  £ftb  recurreuee. 
the  average  Dumerical  proportion  of  tbe  respiratory  moremeuts  to 
|^f»u]sattoDS  of  the  beart,  is  about  1  to  5  or  4 5,  and  when  tbie  pro- 
|tioQ  ia  widely  departed  from^  there  is  reason  to  suapect  some  dis« 
1^  of  the  respiratory  apparatus  or  the  ner^'ous  gystem. 

iratiorif  when  perfectly  tranquil,  may  be  tbe  result  of  tlie  mere 
or  elastic  reaction  of  tbe  parts,  recovering  their  nutural  stfite, 
active  dilatation  they  have  undergone;  in  fact,  trancjui)  respi- 
mB  to  consist  more  in  the  periodic  action  of  the  muacles  of 
ralioOf  than    in   the   alternate   action  of  antagonizing   mu^^cles^ 
ung  the  elastic  components  of  the  re^ipiratory  organs  may  be  ra en- 
ted  the  cartilages  of  the  ribs,  the  carrilti^es  of  the  bronchial  tnhe«n 
capsule  of  clastic  tissue  dcscnl>cd  by  M.  Ba%iu»  which  investf 

and  sends  prolongations  inward:*,  and  the  elHs^ticity  of  the(| 
themselves.     The  muscles  whieh  are  coDcemed  in  expiratioa 
I  the  abdominal,  whieh  draw  di^wn  the  nikP,  and  by  compressing  the 
""Dmcu  force  the  vificera  up  against  the  relaxed  diaphragm,  and  thus 
inisb  the  cavity  of  the  thorax  irom  below.     These  are  the  recti, 
ui,  and  transversi  abdominis,  the  i]yadratu3  lumt>orum,  the  ser- 
posticus  inferior,  the  Bacro'lumbnli^,  aad  the  loncri^^imus  dorsi. 
the  whole  time  occupied  by  a  respiratory  act,  from  the  beginning 
one  inspiratioD  to  the  beginning  of  the  next,  be  represented  by  K), 
inepiratory  movement  may  be  estimated  at  5;  the  expiratory  at  4| 
lie  tbe  remaining  1  will  be  occupied  by  the  period  of  repose  whichJ 
e^eds  ex  pi  nit  ion, 

he  cajmeiy*/  of  the  lungs  varies  very  much  in  different  indlvidunls. 

rding  to  Sir.  Hutchioiion,  by  this  tcrnj  is  meant  '*  that  qmnitity 

r  which  an  individual  can  force  out  of  bia  chest  by  the  greatest 

iluDtary  expiration,  after  the  greatej^t  voluntary  inspiration."     This 

ilbor  has  soown   that  in  health,  this  capacity  bears  a  very  cons»tant 

Lilian  to  the  height  of  the  individual.     Thus  the  mean  *' capacity"  1 

k  172  males  under  the  height  of   5  ft.  8  in.  is  *220  cubic  inches, 

|ilst  that  of  82  males  from  5  ft.  11,  to  6  ft.  is  256  cubic  inches. 

■r  every  additional  inch  of  height  (from  5  to  6  ft.),  H  additioiiEil 

■io  inches  are  given  out  by  a  forced  expiration.     The  excepii«»n^  to 

m  oocur  among  stout  and  corpulent  individuals,  whose  capacity  stands 

Irest.     The  the  of  the  chest,  therefore,  is  not  always  a  cnterion  as 

.ihe  capacity  of  expiration.     Mr*  Hutchinson  also  fnund  that  the 

.  expiratory  fun?e  of  a  healthy  man  is  commf>oly  one-third  grcatrr 

n  his  inspiratory  force.     The  quantity  that  habitually  and  almost 

formty  is  changed   in    breathing,  la    called    by    Mr.   liutchinsoiij 

Uifhhif/  air.     The  quantity  over  and  above  this  which  a  man  can 

kW  into  the  lungs  in  the  deepest  inspiratiMnj  he  namcB  comphmmtal 

i   its  amount  is  various,  \m  Im*  bien  shown.      Aftfr  ordinary  expl- 

lOUj  such  as  that  which  cxpclj*  tbe  Ireathiut/  air,  a  ccrtaiu  quaulity 
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of  air  reoiatns  in  the  lan^,  which  maj  be  expelled  hy  a  rn<ife  foreiKIt 
and  de«'pcr  expiration :  tiiis  he  teruis  ruerv€  air.    But,  ftven  afWr  t1 
most  violent  expinUorj  effort,  the  lungs  are  not  completelj  omptuti 
a  certain  quantity  alwa ja  reinuias  in  them,  over  which  there 
voluntary  control,  and  which  may  be  called  rt*uiuai  air,     Ita  amcmiit 
dependii  in  great  measure  on  tbo  absolute  sise  of  the  cbeet^  and 
bc<>n  variouitly  eetimated  at  from  forty  to  two  handred  and  lixly  eilMe 
inoheA. 

According  to  the  eiperimonts  of  Mr.  Coathupc,  about  260 1  enbi 
feet,  or  460,*224  cubic  inchea  of  air,  pasa  through  the  lungK  of  a  mid 
dle-ftiied  man  in  24  hours ;  reckoning  the  average  number  of  inapiim 
tiooa  at  10  per  minute^  this  would  give  20  to  25  cubio  tnchea  is  thm 
amount  id  haled  at  each. 

Residuary  air, — Upon  the  residuary  air,  dependt  the  liyrhtneM  of 
the  lunp,  which  enables  them  to  float  upon  water:  in  fact,  when 
ouee  theee  organs  have  been  distended  by  a  full  inspimttoD^  no  mi^ 
chanical^  or  other  power,  can  dislodf^e  the  air  lo  aa  lo  cauae  them  te 
sink  in  water  Upon  this  oi  renin  stance  was  based  the  hydraatalio  teat 
of  infauticide.  The  residuary  air  also  giiea  nse  to  the  tympanic  reso- 
nance on  percussion. 

In  the  act  of  inspiration  the  air  within  the  lungs  U  alternately 
lUcrcaBod  and  dimini^bed  in  amount;  and  thus  a  regular  exchange  tt 
•ecured.  This  exchange,  however,  affects  only  a  portion  of  the  cam* 
lained  air  at  a  time,  and  this  proportion  appears  to  vary  according  19 
the  frequency'  of  the  rei^pinition.  Indeed,  if  it  were  not  for  the 
dency  of  gases  to  mutual  diffusion,  the  air  in  the  remote  ccUs  miprl 
never  be  chauged.  Probably  about  one-eighth  of  the  whole  eontei 
i^  changed  at  each  inspiration.  As  long  as  the  residuary  air  cmuii 
any  oxygen,  aeration  of  the  blood  will  take  place,  provided  always  t 
heart  continues  to  act;  but  as  soon  aa  the  contained  oxyjren  in  con^ 
Mumed,  asphyxia  begins  to  occur,  unless  a  fresh  eupply  is  obtaioeit 
The  residuary  atr  will  probably  support  life  about  three  minutea* 

ln/lt$€nce  of  the  ntrvtM  on  trfpiration.—TXie  sources  of  the  liemMM 
influence  on  which  the  different  respiratory  movementa  depend,  is  one 
and  the  same,  althouirh  the  nerves  implicated  in  these  movcnicrits  ars 
very  various.  The  Mtdulia  Ohiontfata  ia  the  aouree  from  which  I  he 
nervous  luflueocc  for  the  respiratory  mot ionf  ia  derived,  and  the  spinal 
cjord  is,  as  it  were,  the  truuk  of  the  nerves  which  arise  from  it.  If 
the  spinal  eord  is  divided  above  the  point  where  the  dorsal  nervee  are 
givc*n  o0^  the  motions  of  the  ribs  and  abdominal  muscles  are  paralyaed^ 
while  the  othor  rcspimtory  movements  contiuue.  If  it  is  cul 
the  origin  of  the  phrenic  nervo^  then  the  diaphragm  is  paralysed; 
the  nerves  given  oiS  frmn  the  medulln  oblongata  itself  still  con 
rxcjrt  their  function.  Injury  of  the  mrduila  iMm^afa  arrests  i 
all  the  respiratory  uiovctueuts,  both  those  dependent  on  the  parvi 
and  thoee  on  rhc  spinal  nerves. 

Xbe  reepimtory  movcinenta  are  partly  YoltuDtary,  partly  infolimtiuj. 


Hy  Tolonfwy,  in  onler  tbat  tbey  tnay  be  inRprrionl  to  the  produo* 
of  Tocal  sounds,  ood  to  the  actions  of  speech,  !?ingin^%  ^o.     Partly 
llutitmy,  lest  in  sleep,  or  in  TnomenU  of  fi»r^ptfiilni'!*.s,  the  move- 
lis  of  respiration  should  be  suspended,  and  fittul  results  en^ue. 
!bt  combined  action  of  the  respiratory  musdrit  is  under  the  influ- 
e  of  that  portion  of  the  nervous  ^ystefn  callrd  llie  r^Jfrj- ;  tt  part 
^h  doe»  not  involve  the  wil),  or  even  ««n!^fttion,  and  which  tn»y 
lintie  to  transmit  ita  influence  wheti  all  the  other  parts  of  the  ner- 
p  oetitres  have  been  removed.     The  principnl  exoitor,  or  tijfereni 
ires,  are  the  par  vagum^  and  the  sensory  branches  of  the  fifth  pnlr, 
ifortuer  oonveying  iojpressions  from  the  lungs,  the  In r tor  from  the 
leral  surface.     If  the  par  vap^um  be  divided  on  both  sides,  the  move- 
nts of  rc!<pi ration  are  greatly  diniini.Hlied  in  frequently. 
Vhrmieal  phentynivna. — The  prominent  phenomena  in  TCFpirntinn 
I  the  removal  of  a  certain  quantity  of  oiyg^n  from  the  air,  and  its 
pace  men  t  by  carbonic  acid  ;  and  the  cliange  in  eolour  of  rlie  )i1o(k! 
m  a  dark  venous  hue,  to  a  briglit  scarlet  or  arterijil.      The  n/laiive 
KK^rtions  of  oxygen  inhaled  and  of  cBThonic  aeid  exhuled,  ore  to 
ill  other  inTorseiy  as  the  pquore  roots  of  their  Ppecjfic  gnivities;  thjifc 
flhe  quantity  of  oxygen  absorhi*d  will  exceed   tliat  of  carbonic  arid 
ttt)  off  in  the  proportion  of  1174  to  1000,     Carboin^c  acid  eonraiua 
ioisely  its  own  volume  of  oxygen;  con.scHUjently,  *^f  the  1174  purts 
j^xygen  absorbed,  1000  are  again  excreted  as  carbdntc  acid,  Icnvinj; 
■  parts,  or  nearly  15  per  eent.  to  he   aecnunted  for.     Some  of  tbia 
iked  with  the  sulphur  and  pliosphonis  of  the  original  components  of 
Cbody;  the  reroaiuder  most  probjibly  enters  into  comhinatinn  with 
'  hydrogen   of  the  fatty  mutter,  thus  forming  part  of   the  wutef 
led  by  the  hings. 
f  the  nitrogen  which  enters  so  largely  into  the  conipojiirion  of  utmn 
ric  air,  a  small  portion  only  is  nbsorhed,  in  con^rr|ucnce  of  the 
ulty  wi»h  which   ii  pusses  thrtiugb  animal  mcmhrnneR;  itn  mnin 
in  the  iitniospherc  being  to  diluTo   the  t»xygen.      The  exhablion 
absorption  of  tiitrogcn  appear  usual! j  to  balance  each   otlior,  so 
ibe  amount  of  this  gas  in  the  respired  air  undergoes  little  or  04t 

J*be  qtiantity  of  carbonic  iictd  exbuled  varies  at  different  tiniej>»  nnd 
Aer  different  circum-stances.  The  mean  of  a  great  number  of  nhscr- 
tions  gives  about  IGO  gruins  of  c»rbon»per  hour  as  I  lie  i|ii:iritiiy  >^<  t 
by  an  adult;  tUi«  would  jjive  S  oz  Troy  in  the  24  hours.  The 
nt  varies  with  the  development  of  the  body*  »nd  with  the  ^ex. 
aleSy  the  quantity  increases  from  eight  yeartJ  of  age  till  thirty  ;  it 
ina  atationary  till  forty,  »nd  then  decreases  till  old  age,  when  it 
exceeds  that  at  ton.  An  extraordinary  devdopment  nf  the  mus- 
gystcm  is  always  accompanied  by  the  extrication  of  a  larger 
tity ;  the  reverse  is  also  true. 

females  there  is  the  same  proportional  increase  till  puberty,  from 
th  time  it  remaina   stationary  during  the   luetisirual    life;  after 
24* 
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wUicli  It  incrcasei.  After  ftOy,  it  tle«»r**iw*!i  nn  in  man.  l>uring  pw*|!- 
nnricy  the  iinmmil  of  exhalation  in  increasieci,  and  tKc  sanic  Uk^i  place 
whrnever  the  menses  are  tcniporarily  arrewicd. 

The  quantitj  exhaled  i«  also  incnrased  by  cold,  e»eTci«c,  or  m  ftiff 
mofll,  atid  by  many  of  the  exanthemata.  It  is  diminifihrd  In  typhus 
^er^  in  obmntc  di^e»ises  of  the  re»pir?ttAry  orpaTiJtt  and  in  sleep 

Independently  of  these  variations,  there  is  a  differfnee  in  Amonnf 
in  •ccordanee  with  the  time  of  day,  h*'ing  leaat  at  midnight,  gmdnalljf  | 
tnfTfeaBing  till  midday^  then  again  deeiining  till  midnight.  f| 

The  ftnorees  of  the  carbonic  add  hare  been  already  adverted  Uik\ 
It  ij*  not  formed  in  the  l«ng»  as  was  originally  «ip||W«od,  hnt  in  tbtfl 
li.osticft  fhemselvcf,  ai»  i«  shown  by  the  fait  that  %'enonii  blood  rontmirfJ 
a  larger  amount  of  this  «:ns  than  arteriiil  j  and  that  an  animal 
in  hydr«»p?n,  or  nitrogen^  still  continues  to  evolve  carbonic  acid. 

In  rt'irard  to  the  change  of  colour  effected  by  re'*j)iRjtion»  it 
be  rejrarded  as  a  purely  physieo-i-hcmicol  phenomenon,  inrt^niuch  ai| 
(he  fauHi  chfinges  will  take  plnee  in  blood  exposed  to  the  air  out  of  | 
tlie  body,  even  through  the  uicdiuro  of  a  thick  nicmbmne,  !<ncb  ns  %\ 
hlatlder.  The  preci*e  eau!;e  of  the  changre  of  c<jlour  is  ji 
ictUcd.     By  Liebig  it  is  suppoFed  thai  the  iron  in  the  red  ll  .^  iJ 

ia  the  real  agent  in  the  respiratory  [»roeepa,  and  that  the  corpusele*  mr#| 
the  carriers  of  oxygen  into  the  system ^  and  of  carbonic  acid  out  of  jl^i 
He  suppofieB  the  iron  to  exist  in  the  fonn  of  protoxide  in  Tenotiffl 
bloodf  united  with  carbonic  acid^  forming  a  carbonnte  of  the  protoxide | 
of  iron ;  in  the  lungs,  the  carbonic  acid  is  given  off,  leating  the  pr. 
toxide,  which  by  union  with  half  an  CfjuivaWnt  of  oxygen,  is  convertc4l 
into  the  peroxide,  at  the  game  time  that  the  colour  i^  changed  to  arlt^i 
ml.  In  the  systemic  capilhries  the  reverse  takea  place,  —  ll 
oxygen  being  int parted  to  the  tissues,  and  replaced  by  the  carbont 
icid,  which  is  given  up  by  fhem  to  be  conveyed  out  of  the  system. 

Mulder,  8cherer»  and  others,  account  for  the  change  of  calour, 
a  change  of  /nrt/t  in  the  red  corpui-cles,  which  are  sttpposed  to  be  ! 
concave,  and  reflecting  bodies  in  arterial  blood,  and  biconvex,  T>nd 
fracring  Uidics  in  venous  blond.      Mulder  shows  that  the  colfjnr  i«  no 
dependfut  on  the  presence  of  iron,  since  it  is  retained  when  all 
i^ln  hxiji  been  entirely  removed. 

The  presence  of  a  cert^iin  amount  of  saline  matters  appeur?. 
the  experiment  of  Dr  Stev«isi,  to  be  e^s^ntial  for  the  dur 
of  oxygen  upon  the  colour  of  the  blood;  since,  if  they  be 
the  contact  of  oxyg«n  will  not  produce  it«  uj^ual  effect. 

The  blo<>d  parti*  with  a  eonsidcTuble  amount  of  water  In  the  liti 
amLiuntiiig  to  IG  or  ^0  ounces  in  24  hours.     It  also  abiorba  rolsttW 
mat  tern  frotn  the  air     The  water  oontjiins  vome  animal  matien^  aii 
has  XiM  source,  according  to  Dr.  Prout,  in  the  chyle  which  has  jt 
been  poured  into  the  bluod ;   probably  also  it  escapes  by  evaponitic 
tlinragh  the  thin  anintat  membrane. 

Aiphyxitf.  —  If  from  anj  Miiae  the  supply  of  oxygen  be  cot  off,  it 
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litlon  ensue?  to  which  the  nattie  of  osphyxm  has  been  p\ven ;  tlie 

ntial  character  of  which,  is  the  ces^iitioD  of  tDQst'ulnr  movement, 

shortly  afterwards  of  the  cirt'ul»tioi},  with   «n   acciiiimlutiun  of 

rin  the  venouH  system.  The  time  nece^aory  for  the  prcxluction 
is  Rtate  is  inversely  proportionate  to  the  development  of  the  rci^pi- 
iry  functions ;  thus,  warm-hloodeJ  auiiimla  are  muc;h  sooner  as* 
[^kted  than  reptiles.  In  the  fornicr,  di'pnvution  of  air  for  two 
[Qtes  U  «uflici^nt  to  produce  insensibility  and  hyss  of  muscular 
er.  The  circulation  generally  fails  within  ten  minutes, 
he  first  effect  of  non  nrterialization  of  the  blood  in  the  lung?,  m 
rdation  of  the  fluid  in  their  eapilkries,  an  accumulation  in  tho 
Bystera,  and  a  deficient  supply  to  the  arterial.  The  operation 
ie»  two  causes  arrests  tbo  action  of  the  heart,  although  the  effect 
tlto  two  sides  is  difierent ;  the  riglit  aide  ceases  to  act  frt^m  over- 
nsion;  the  left,  from  deficiency  of  Btimulus  lo  excite  the  move- 
it-  If  the  stoppage  have  not  -been  too  hmg;  the  bcart^s  action 
be  renewed  by  artificial  rcFpiration  ;  fi>r  the  replacement  of  oxypen 
^.the  air-cells  restores  the  pulmonary  circulation »  and  ihus^  at  the 
me  time^  relieves  the  distended  right  ventricle,  and  conveys  to  the 
ft  the  due  sitimulus  to  its  nction.  In  conclusion,  it  may  be  staled, 
the  pf)6t*mortem  appearances  are  always  the  panie  in  a.«phjxiattid 
ividuals^  no  mutter  w^at  may  have  been  the  mode  of  diiiih. 

ClRCtJLATTOK* 

iy  this  tenu  is  understood  tliat  function  hy  whii-h  the  nutritive 
is  conveyed  to  every  piirt  of  the  bo<Jy  through  appropriate  clian- 
This  distribution  is  spoken  of  under  the  peneral  title  of  The 
uhtdon  lif  fhp  UtMHJ ;  tlie  or^ns  and  cafiais  by  means  of  which 
through  which  it  is  accomj^iisbed  constilnte  the  vat^rnhtr  at/Hfrm, 
The  greater  circylatioti  was  discovered  in  the  higher  animals  hy 
llliani  Harvey  in  1619,  and  although  it  cannot  be  at^sertcd  to  be  an 
iversal  character  of  all  animals,  yet  at  every  advance  of  olmcrvalion, 
pr  traces  of  vc»i?elg  are  discovered  iu  the  most  simple  beings. 
|There  is  a  circulation  in  pliint'?  as  well  as  in  animals,  and  its  Lbject 
Jie  same.  There  is  no  central  orgiin,  however;  the  elaborated  sap 
iistributed  partly  by  vis  k  ter|ro,  partly  by  capillary  action,  and  the 
tieoce  of  light  and  air  upon  the  leaves,  but  mainly  by  the  alBnity 
iween  tho  elaborated  sap  and  the  tissues  of  the  plant, 
irtf  the  orp:anic  cells  of  plants  there  is  a  circulation  in  their  interior, 
on  their  inner  walls,  which  has  never  been  Fatitsfactorily  explained, 
jconsists  in  a  regular  niovenjent  of  a  viscid  fluid,  without  aiiy  appa- 
It  im (Celling  power     It  ascends  against  gravity,  and  sometimes  com- 

fnicJites  its  movements  to  the  nucleus.     In  this  movement  the  chlo 
by  11  granules  participate^  and  the  inov*»n4cnt  in  each  cell  seems  to 
^independent  of  its  neighbours.     It  probably  exibls  also  iu  the  or- 
Hic  eells  of  animals.     It  is  called  r^rkms^  and  hai*  n^cently  been  ab- 
ated to  the  action  of  cilia  on  the  interiur  walls  of  the  cell. 
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Ill  ihe  bigber  ordera  of  animdU,  there  sre  two  disliiMl 
vrilh  a  beftrt  for  each.     Thcsie  two  circuliitions  arc  eotirrijr  mti 
mod  distinct  froui  eaoh  other  lo  the  perfect  adult^  as  are  also  tb« 
bclougitig  to  eucb,  being  mercl)'  brought  t<»^Ui«r  for  msKmemj  «f 
rial  aud  i»pac«,     They  are  cailcd  the  greater  and  the  leeeer;  or 
B^0li5iijk^  and  pulmninc. 

Tho  course  of  the  blood  ihn>Dgb  these  two  circuits^  mmj  b#  likciicd 
to  the  ligure  8 ;  and  the  heart  U  plactKl  at  the  junction  of  tbeeo.  EeeJl 
ty8tem  ha(»  iu»  own  ^t  of  arteries  or  efffretit  truDlcs^  or  Teine  or  aJb- 
rent  tmuk^;  the«>e  cuDitnunieate  at  their  eentral  extremitj  bj  th« 
hearty  aud  at  their  puriphenil  eittemit^  by  the  capiUarj  T«eetto|  hf 
wliieh  are  uieAUt  the  uiiuutest  rauiUkatious  of  the  two  Fyatetm  iiwp^' 
kuDg  into  a  plejtus. 

The  route  of  ihe  circttlatioD  is  aa  follows:  the  venoua  blood  it  eol* 
lectL'd  in  the  right  auriclei  thence  it  pasttes  through  the  tricuspid  orifiet 
into  the  r.ght  vcairiele;  thenee  it  is  dii^tribiited  to  the  luri«;a  throii|r% 
the  pulmouarj  artery  to  be  aenitedf  after  which  it  ia  colleeted  by  llit 
puhkiunary  vt;in^  aud  eiirried  to  the  left  auricle,  from  which  it  paaa«t 
through  the  uiiiral  uriiiee  iuto  the  h»ft  veotriole,  and  froin  Uieoee 
through  the  aurta  to  the  t^yaietn* 

The  chii^f  iuipelling  powtr  of  the  circuUtiaD^  is  the  rhythniie 
motion  of  the  heart.  This  oreao  is  endowed  in  a  roniarkable  degre# 
with  the  property  of  irriiititility  or  vtniinictiht^  ;  by  which  ia  meant 
'*  the  eiipubihty  of  being  eat^ity  excited  to  looveuieuti  of  cotitmetioit 
tlternutiiivr  with  relaialion.*'  This  property  is  an  endowiuent  ntrictly 
belonging  Ui  the  heart,  and  is  n<A  dt^rtved  fnan  any  connexion  wiib 
tite  nervous  system,  since  it  has  been  shown  io  couiinue  after  mil  eoiK 
Dcxion  baa.  been  sev^ered.  It  i»  retained  much  longer  in  tho  oohl- 
Uooded  than  io  the  wariu*blooded  aniuab ;  aud  tu  the  very  yoiui^ 
MJitnals  than  in  the  old. 

This  movement  of  tlie  heart  cannot  be  accounted  for  by  tli#  stiniiltti 
of  the  blood,  i<ince  it  will  continue  when  the  bi'4irt  it  empty;  nor 
by  the  stimulus  of  rjiV,  siuce  it  (M^rsists  even  in  vai*uo;  and  it  h 
been  shown  above  that  they  are  independent  of  the  nenroua  v^ 
tbey  must  therefore  depend  on  the  mt  insiia^  though  the  •meiiii 
Mttae  dinnot  be  positivt^iy  determined. 

If  the  heart  of  a  living  maututiferoits  animal  or  bird  is  laid  bai 
ihe  two  Tcutricles  are  seen  to  contract  together ;  ond  the  two  aurieli 
irith  the  coiniueneetuent  of  the  pulmonary  veins  and  of  the  vemv  es* 
rflmojit  simutUneouBiy ;  the  oontmction  of  the  Auricles  and  that 
\et)tricloey  however,  itol  bdnff  tynrhronovt.     The  eontractioQ 
the  cavities  ia  followed  by  their  dilalaliou )  the  eoutraotion  ia 
the  i^^AhfU ;  tbe  diliitatitm,  the  tiia*f*4e. 

The  auricles   are    but  little  Ciaicerned    in    the  prapuUion    of  the 
bIf>od^  thry  Iwiifig  mere  nutisei;  or  rec<*ptftcleft.     1'hc  *y*/o/*  of  the  vr 
Irieie  corref^pouds  with  the  prujectioo  of  the  blood  iuto  the  urte; 
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ping  the  poke^  wkUsk  Ibe  diastole  coiDoides  vitb  the  collapse  of 


PITbeo  the  y^^inelm  eonirac^  the  blor»d  is  prevented  from  retHTti* 
iutn  tiie  surictes  by  the  tricuspid  valve,  on  the  right  aide;  and  by 
I  niitrml  valve  on  the  lefL     But  in  some  eirctiinstjineea  the  cfosnre 
I  the  tricuspid  valve  is  not  complete^  and  a  certaio  quantity  of  blood 
*oed  bock  into  the  auricle;  and,  since  this  may  be  advantageoua, 
reventing  the  over*611ing  of  the  veei<ela  of  the  lan<is,  it  has  been 
the  »n/ettf'Vff/te  orthn  of  this  valve  (Hunter,  Wilkinson  King). 
BUmaiaQoes  in  whkh  it  usually  happens  are  those  in  wbteh  thai 
«yf  the  lung  are  already  full  enough  when  tbc  nVht  yentriclo 
t»,  aa  e,  g.  in  certain  pulmonary  di&eascs,  in  very  active  exef- 
and  in  great  efforts.     In  these  cases,  perhaps  becaui^e  the  right  J 
lele  eanoot  contract  ouickly  or  completely  enough,  the  tricuspid  | 
does  DOK.  completely  elosei  and  the  repirgttation  of  blon<l  may  be 
■jited  by  a  pulj^tion  in  the  jugular  veins  synchronous  with  that  in 
carotid  arteries.     When  the  ventricles  dilate,  the   blood  ia  pre- 
lied  from  re<entering  their  cavities^  by  the  semilunar  valves  at  thej 
lb  of  the  aorta  and  pulmonary  artery.     The  dilatation  of  the  ven- 
es  maybe  distinguished  into  two  stages:  the  first  immediately 
'ed«  their  systole,  and  manifesto  itself  in  the  Tccepsion  of  the 
^s  apex  from  the  walls  of  the  chef^t;  tbe  se{:'ond  stage  is  attended 
the  enlargement  of  the  heart  in  all  directions^  and  is  synchronous 
the  auricular  contractions.     It  is  between  those  two  stages  thai 
Qicnral  of  repose  takes  place. 
'he  diastole  of  the  heart,  according  to  Cnivelhier,  is  an  tcHvo  force, 
lt>f  its  cause  no  precise  account  is  given.     It  is  supposed  to  bo 
^g  to  the  presence  of  the  yellow  fibrous  tiseue,  interwoven  with  tho 
icular  aubatance,  upon  whose  elaftieity  the  first  stage  of  the  ven- 
^lar  diastole  is  supposed  to  depend  ;  tbe  second  stage  being  caused 
the  ingress  of  blood   produced  by  the   Qurieu^ar  t^jstole.     It  ia 
ring  the  diastole  of  the  heart  that  the  inijyuhc  occurs. 
Iflye  tmpttUe  of  ihr  htart  must  not  be  confounded  with  the  arterial 
The  heart's  impulse  is  the  shook  communicatid  by  its  apex 
e  walls  of  the  thorax  in  the  ueigbbourbood  of  the  fifih  and  sixth 


thuftdi  0/  fhe  heari.  —  When  the  ear  is  placed  over  the  pneeor* 
jM  region,  two  sounds  are  heard,  following  each  other  in  quick  suc- 
tion, at  each  beat  of  the  heart.     These  sounds  are  followed  by  a 
jnter\'al  of  repose,  after  which   they  recur,  oguin  followed  liy 
e»  and  so  on.     The  sounds  are   of  different  lengths  ;   the  Jir»t 
_  the  longest.     If  the  whole  interval,  from  the  beginning  of  one 
ation   to   the  beginning  of  the  next,  be  divided  into  four  equal 
I  of  lime,  the  first  two  will  be  occupied  by  the  first  sound,  the 
by  the  second  sound,  while  the  fourth  will  represent  the  period 

sound   coincides  with   the  second  stage  of  vcDtncuIar 


>rta  and  f»vl^H 
I  in  ibe  Mf-^H 
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diMlolei  viib  the  ijvtole  of  the  t^ntricles,  tlie  pn\m  in  tilt  arl*rii«t,  «i>4 
tlie  iiiipiil>i<e  agUDt^t  the  oralis  of  the  che«l.  The  second,  with  the  fim 
iiif^  of  the  diMtole  of  the  Teotrieles.  The  fimt  in  n  diill^  projoiigpl 
Mnfid^  the  Beeond  ia  short  and  sharp,  mud  follovA  go  iTiitDedblely  njmm 
tht  first  that  it  can  hardly  be  imagiocd  to  occur  during  the  wjwuAe  of 
the  auricles,  aa  has  beeii  rappoaed.  « 

The  rCTt#4ei  of  these  founds  have  given  rife  to  moeh  dtaeosatdB 
first  is  evidcDtlj  complex,  having  several  elemeotjp  in  lis 
Th«  principal  cau^e  of  it  is  found  at  the  orilicefi  nf  ths  aorta  and 
tnonary  artery,  and  ia  produced  by  the  rush  of  the  blood  through  th 
Qomparativrly  narrow  ootJets.  Another  element  is  fontid  in  the  psW 
asge  of  the  blood  over  the  rough  iatemal  surfjioe  of  the  heart;  a  third 
element,  in  the  sound  of  muscular  contraction  accompanying  the  sya- 
tole  of  the  vcntriclci ;  and  a  fourth  in  the  imfmlm  of  the  haari  agahiii 
the  watls  of  the  cbeai;  for  when  the  tmpuliie  is  prevented,  the  aoond 
is  much  dimiuisbed* 

In  regard  to  the  mcontJ  sonnd^  which  accompanies  the  first  stage  of 
the  diailoie  of  the  ventricle^^,  there  is  not  so  much  douKt       Tt  19 
doead  by  the  sudden  sbuitin^w  down  of  the  seunlunar  y;<'  i 

0ooa  of  the  aorta  and  pulmonary  artery,  the  fuDctioti  * 
in,  to  prevent  the  reflux  of  the  blood  iuto  tho  ventricles  during  theif 
diltttatioo. 

Tr3  $um  up^  the  oaiuea  of  the  first  §cmnd^  are:  1st.  The  rash  of 
blond  through  the  narrow  orifices  of  the  aorta  and  pulmonary  artery 
and  auricu I o-ven trie? u I ar  orifices;  2d.  The  passage  of  the  blood  over 
the  rough  internal  surface  of  the  ventricles ;  3d.  The  sound  of  ttiaa* 
CQlar  eontraotion ;  4th.  The  Impulse  against  the  chest.  Tho  oanae  of 
the  secovtif  mund  is,  the  sudden  shutting  down  of  the  aemilitnar  vmlvit 
at  the  orifices  of  the  aorta  and  pulmonary  artery. 

The  following  table  will  perhaps  assist  the  student  in  ooimeotnif 
the  sounds  of  the  heart  with  its  movements  : 


Fir^BQmi. 


ImUfPcL 


Seooad  sta^  of  T«otrical«r  dlaatola,    VeniHonfar  ayatnlt.  and 
auricular  diaaiole.     Impulaa  against  the  olieal^     False  In 

art«riei. 
First  ifiige  of  tentriculur  diastols. 
Short  repuse  ;  (hen  auricular  I jatots,  and  aeoond  stafe  of  van* 

Irieular  diAatole,  ke. 


The  fapaeitin  of  the  different  ram'ttm  of  the  heart  are  said  to  vary 
slightly,  as  wt»ll  as  tho  tkivktirtg  uf  thr  ir^i/^n;  the  right  auricle  and 
ventritde  are  said  to  be  most  cnpaciinis,  while  the  }e(i  ouricle  and  vcn- 
trioh*  have  the  advanta^  in  thickness  of  ihoir  wfilb  ;  the  left  ventricle 
haviJig  ita  parictcs  nearly  thrre  times  ax  thick  as  the  right,  since  tt  baa 
Ml  tlfrane  more  force  in  sending  I  he  blood  to  the  distant  parts  of  the 


I'lach  cavity  will  bold  about  two  fluidounces,  but  it  is  probable  that 


iDiriislafl  do  not  end  r&lj  eiD  pi  j  ib  em  selves  at  each  Htrokef  thej 
fiier^'f  ''  ^^rge  about  Ij  ounces  at  each  puWtion.  Reckon* 
^  pUs  I  a  miimte,  there  wijf  j)stsH  through  the  heart  in  this 

112  oz.,  or  7  lbs.  of  blood.  The  «rhoIe  quaotitj  of  blood  ia  (be 
pi  body  is  eqiuJ  to  about  ^tb  of  its  weight,  or  28  Iba.  in  a  peraaa 
king  140  lbs.  This  quantity  would  therefore  pans  through  th^ 
once  in  four  minutes^  and  would  circulate  about  fifteen  or  tweutjp 
;iQ  An  hour. 

^nt  experimeDta  would  seem  to  ahow  that  thia  is  below  the  eati- 
^BinoQ  subaUDces  introduced  into  the  venous  circuladou  have 
detected  in  the  remotest  parts  of  the  arterial  system  in  lesa  than 
eon  da, 

t/orce  with  which  the  heart  propels  its  blood  has  been  variously 
According  to  Hales,  the  usual  force  of  a  man's  heart  would 
b  a  column  of  blood  7)  feet  high,  the  weight  of  which  would 
Imt  4  lbs.  6  01.  Accorditg  to  Poisseuille,  who  caused  tbe  blood 
f  QpOD  A  column  of  mercury,  the  force  of  the  heart  is  equal  to  4 
i  oz.  The  true  estimate  of  this  force  is  found  by  multtpljiug  the 
l^re  of  blood  in  the  aorta  into  the  surfoue  of  u  plane  pa.^ing 
fh  the  base  and  apejt  of  the  left  Teutricle;  according  to  which  it 
ibd  to  be  ubr^ut  13  Ibe. 

|e  nuwbt^^r  of  amfractions  of  the  heart  in  a  minute,  ia  about  70  or 
|The  frequency  of  it^  action  gradunlly  diminishes  fnim  the  coin- 
l^ment  to  the  end  of  life.  Just  aRer  birth,  it  ranges  from  140  to 
in  old  age^  65  to  50,  Age,  scr,  muscular  exertion,  emottonS| 
l^mperameDt;  exert  a  controlling  influence  over  the  heart's  action, 
irsons  of  sanguine  tcmpcramerit^  the  heart  beats  more  frequently 
iju  those  of  the  pblegiuattc,  and  in  the  fcuiitle  sex  more  frequently 
in  the  male,  lis  action  ia  also  increased  after  a  meal,  uud  by 
I  from  a  recumbent,  to  a  sitting  or  statiding  posture.  Tha  tim^ 
ij  alao  affects  it;  the  pulse  is  muro  frequent  in  the  morning,  and 
pes  gradually  slower  as  the  day  ad^^unces. 

^ioflamiuAtioits  and  fevers,  the  pulse  is  much  more  frequent  than 
l|^  health.  When  the  vital  powers  decline,  it  becumes  frequent 
beble.  In  nervous  aSectionSf  with  more  oppression  than  exhaua 
if  the  forces,  the  pulse  is  often  remarkubiy  slow, 

JfVEMEKT  OF  THK  BLOOD  IN  THE  .UlTERIES  APfB  CAPK-LARIES* 

r  the  action  of  the  left  ventricle,  the  blood  is  forced  onwardN  an^ 
ibuted  throughout  the  whole  body,  with  the  exception  of  th^ 
L  and  paases  through  tbe  capillaries  into  tbe  veins* 
10  preasure  of  the  column  of  blocM]  against  the  elastic  wn11«  of 
ntefieBy  at  every  oontracrion  of  the  ventricle,  produces  what  w 
I  the  piiUe,  The  senisible  pulso  of  the  arteries  la  synuhroooua,  or 
jy  jw),  with  the  contraction  of  the  ventricle ;  it  is  somewhat  later 
ilbe  heart's  beat,  espcciulty  in  the  distant  vessels^  but  the  differcnco 
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In  the  cApitlanefl  and  feiM,  Ibe 


of  time  It  icarcel  J  perceptible. 
11  no  loof^er  perc«iTed. 

Ther«  ii  found  to  be  a  T^ty%loBe  corTeipoodeoce  belweeo  the  atrst 

of  ibe  brsoobes  aod  that  of  the  trunk  from  which  thej  fpriiii^,     A^ 

cording  to  a  well  known  geoinctrioal  laWf  the  aretfl  of  eirelet  ife  is  Ibe 

•quaree  of  tbetr  diameters.     Now^  if  we  add  together  the  aqmrai  of 

I  ibe  diameten  of  ibe  braoohea  of  a  giren  vessel,  we  will  find  that  their 

i  aum  ia  about  equal  to  the  aqnare  of  the  diameter  of  the  parent  trtink, 

,  abowing  tbal  ibe  conjoint  siie  of  the  braneh«»8  ia  not  greater  than  thai 

i'  of  the  m^o  trunk,  and  that  the  vruicalar  system  cannot  be  comparvd 
to  a  cone  whose  apex  ia  at  the  heart,  and  whooe  baae  ia  at  the  rtmm- 
ferenoe  of  the  hody^  with  a  regularly  increasing  surfaee ;  but  rather  lo 
a  cylinder,  who«e  diameter  ia  equal  throughout,  and  the  preaanre  upMi 
whoae  walls  ia  at  every  point  the  same. 

The  arteriea  are  poascased  of  three  coat?,  an  eztemal^  eell 
middlen,  composed  of  muscular  fibres  and  vHlow  fibroun  ti^^ue  ; 
internal,  which  is  aerous.     Upiin  the  efatiicif^  of  the  yellow 
tiasue  is  dcpendeDt  the  property  by  which  the  int4?rrupted  foree 
the  heart  ia  made  equable  and  oontinnoua,  and  which  is  seen  moat 
the  large  vcssela  connected  with  that  orgun.     The  contractility  of 
muaoular  fibres,  which  they  have  been  ^bowo  to  poeaesa,  ia  eooeef 
in  regulating  the  flow  of  blood  towards  particular  organn.     Their 
traotthty  ia  most  plainly  acen  at  a  distance  from  the  heart,  where  tl 
impelliug  power  of  this  organ  beconies  almost  null.     Under  theae 
cumaiancca,  the  muscular  coat  becomes  an  important  adjuvant. 

The  muaoular  coat  has  also  another  function,  that  of  rrtpdaHmf  ll 
diameten  of  the  tubes  in  accordance  with  the  quantity  of  blood  to 
eonductod  through  them  to  any  part;  thb  is  aeeti  in  the  cnlai 
of  the  uterine  aod  mammary  arteriea,  during  pregnancy  and  laci 
and  in  their  return  to  their  normal  atae  after  theso  perifida  aro 
'i'heso  changes  are  due  to  the  oontractiltty  of  the  muscular  fil 
the  middle  coat,  probably  regolated  by  the  sympathetic  nerve, 
ia  minutely  diatnbuted  upon  the  veaada.    In  the  permanent  di' 
of  arteries,  however,  in  parts  that  are  undergoing  enlargement,  ihm 
nutrition   is  alao   iocraBod,  the  walla  bein^   thickened  as  well 
ext4<nded. 

In  addition  to  the  elasticity  and  contractility  already  desetibodi 
pcriment  indicates  the  existence  of  that  power  of  ahw  eolilfiAlioo 
the  arteries  to  which  the  name  of  Tvmicify  has  beeo  given  ;  Ihlay ' 
over,  does  not  aeem  to  be  anything  else  than  a  particular  manifesta^M 
of  the  i^neral  property  of  vital  oontractility,  and  is  quite  distinci  Irai 
or  -iiicity.     The  manifestation  of  thia  property  ta  seen  wba 

a  i  ^^  !«^  applied  to  an  artery,  the  part  beyond  the  ligatitrt  he* 

coming  gradually  amaller,  and  etnptied  to  a  greater  or  teaa  degPie  of 
*iio  blood  which  it  contained.     Ihe  empty  condition  of  the 
\fter  death  is  duo  to  the  aame  oftuao.     It  ta  to  the  moderate 
Ttmicity  uf  artcnca,  that  thcae  eontrmetioQa  upon  the  al 
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UiToagh  Umiii,  is  due*     If  tlit  lotiictt^  be  ^t^mire^  tko 

I  tiid  wiry;  but  if  it  be  dofici^n^  ibe  pulse  is  Terj  oom* 

able,  ibougb  boimding,  sod  tbe  flow  of  blood  tbroogU  ihe  ftitfiiiat 
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tetofdad. 

fhe  «miiler  trtenas  in  every  orgua  of  tbe  body,  befora  tbey  beemnt 
flUrjy  are  coD&eoted  by  lepeated  anastomoses  with  each  other,,  tbe 
let  of  which  amngeiueDt  is,  to  supply  tbe  circulatioD  to  any  p«rt| 
in  an  importaDt  Tesiel  leadsDg  to  that  part  is  either  compressed  or  ] 
jtermted.  Tbe  capiilarj  §ystetn  of  all  oODnected  parts  being  ooo* 
|oii9,  ail  the  vessels,  wbetbor  arte- 
i  or  veiDS,  are  Qoit^d  through  its 
liiiai. 

ppxLLARiES. — It  b&8  been  eUowo 
I  io  alt  or^nic  (extures  the  trans- 
ipioQ  of  the  blood  froni  tbe  tutoute 
pcfa«s  of  tbe  arterieM  to  thh  miDute 
H  U  eSbeifd  by  a  network  of  mi- 
leopic  vessels,  id  tbe  meshes  of 
|pb  the  proper  substance  of  the 
ea  lies.  These  minute  vessels  ore 
capillaries^  from  their  small 
And  they  may  be  seen  by  tbe 
idf  tbe  microscope  in  tbe  web  of 
jrfrog'a  fortt^  in  tbe  tail  of  the  tad* 
i,  and  the  lungB^  urinary  bladderi 
^ngue  of  the  frog,  (^ig*  188.) 
pie  site  of  the  capillaries  is  pro- 
iioDed  to  that  of  the  red  particles 
pbe  blood f  and  can  be  measured  in 
|tfi  finely  injected.  Their  diameter  varies  from  j^gth  to  x^^jtb 
|^\j^th  of  an  inch.  When  filled  with  blood  they  are  not  so  much 
jeoded  as  when  injected}  and  haTc  seldoin  been  measured  when  so 
|d.  No  other  elementary  tissues  are  much  more  minute  than  the 
|fil  lanes. 

|f  ieroecopie  observntlons  and  minute  injectinnB  have  fthown  that  the 
miary  vessels  are  merely  the  fitie  tubes  which  fonu  the  medium  of 
n^ition  from  arteries  to  vcinfl,  and  that  no  other  kitui  of  vpttftch  nriV 
pm  them;  that  the  minute  arteries  have  no  other  mode  of  tenuina- 
ti  than  the  communication  with  the  veins  by  means  of  capiitlaries;! 
p  word,  that  there  are  no  veM^h  terminating  htf  r^m  ea^fremttieM 
lullor.)  Serotti  t^euehy  that  \%  branches  of  the  blood-vessels  too 
iute  to  allow  the  passage  of  red  particles,  and  consequently  traversed 
jcly  by  tbe  lymph  of  the  bIo<»d,  may  ptt^n/hh/  exinty  though  they 
He  noi  been  demonstrated.  What  bave  prohfihly  been  mistaken  for 
feiDf  are  vessels  which  are  so  small  as  to  admit  only  a  single  row  of 
flKl-corpuBcleSf  the  amount  of  colouring  matter  in  which  is  not  eu£B* 

rt  to  lioge  the  light  transmitted  through  them.     The  existence  of 
25 
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FBTSiaLOGT. 

I  the  mhttanm  of  ibt  eomem,  whieb  vrre  tiippOM^  to 
MrouM  or  white  veateU^  is,  ftocordiog  to  MiiUeri  ?erj  do«litfia]  j  iWf 
tuire  nerer  beir&  inject^ 

Tli«  esisl€«ici  of  membniMNM  pmetes  io  the  capilbrj  Bjm^m  hm 
bt^ii  doubted  bf  many  pbjsiolofEistay  bat  more  accurmtc  reMKb  i»t«i 
to  cfttttbliah  tbe  hei  that  eucb  i«  iht  eive.  The  fact  tliat  fluid*  lo* 
jccted  into  tbe  arteries  pass  ioto  the  Teioi  wtthoot  cxtniiraattlHio,  mud 
that  ctifTctiti  croaa  above  aod  below  each  other  withoiil  mixings  batra 

been  adducrd  an  — it^  for  the  exiatenee  of  mcmbriiioiia  walb. 

Beaidea  which,  ^^  umo  ha4  diaaohred  awaj  Um  otb«fr  liaMi** 

in  a  delicate  membriirie  intiDd  in  the  ear  of  btnia,  leariofc  tbe  baftotl- 
fui  ▼aacuLar  oetwork|  with  the  niesbea  emptj.     8chwaim  haa 
ooTered  by  the  niicro»cope,  that  tbe  capilianea  baTa  not  nierslj 
braooQf  parietea,  bat  a  coat  io  which  ctroular  fibres  ea 
aa  in  the  arteriea. 

The  capillafj  oiroulation  seems  to  be  in  a  great  degree  iodepettd#Dl 
of  the  benrt'fl  action,  ftince  it  haa  been  aeen  toeontinuo  io  cold*L>tood«d 
atiiDiali  after  complete  ezci&ion  of  the  heart  The  cmpttncaa  of  lb« 
arterial  aptetn  after  death,  althoiigh  partly  owing  to  iho  ionirtty  of 
tli«  arieriea  themsclvca,  b  cominoGly  more  eooiplete  thau  could  be  lb«a 
accounted  for,  and  itiosl  therefore  be  partly  doe  to  tbe  eapilUry  ettrs- 
lation.  Farther^  the  process  of  accretion,  which  could  not  take  plaoe 
unless  the  capillury  circulation  were  still  oootioued,  has  als^y  been  ve^n 
to  cootiuuc  after  death.  In  the  embryo,  tbe  blood  ciirulatea  itrAtrt 
ihc  heart  is  formed;  and  inataocaa  are  notwaotinf;  in  which  the  b«ti 
waa  eodrely  absent  during  c-mbryonio  life,  and  yet  tbe  graaii'r  part 
the  organs  were  Will  dcveti>ped.  In  the  latter  caao  the  rircolatii 
must  be  due  to  capillary  power.  The  local  deienniuattOQ  that  takea 
plaee  whenever  the  pr<koet»t^«  of  outricion  and  accretion  are  oarried  ua, 
aad  Ibe  incre-ttted  rapidity  of  th#t  moveuioiit  without  corrtt^pAiidinii^  ia> 
ertaae  of  the  h«  art's  actiooi  alao  go  to  aupp^rt  the  idea  of  ma  iiide> 
pendent  capillary  power. 

These  facu,  and  others  to  prove  that  tbe  ctrculatioa  in  a  pftrl  inay 
be  arre.««teil,  whilo  the  heart  if»  atill  acting,  and  the  vesaela  perrii 
leeni  to  be  fafMurable  to  the  belief  in  tbe  ejiialtfioe  of  iuob  a  power. 

Id  regard  to  tbe  tutturt  of  the  power,  it  cannot  be 
ataoe  no  morenieDl  of  contraction  or  dilatation  ha5  ever 
Tbe  oondiuona  under  which  the  power  in  question  uniformly  opemlaiii 
may  be  thua  exprrascd :  —  *'  WhiUt  the  injection  of  blix>d  inU^  ibe  fm» 
biliary  ve«»eb  of  cTcry  part  of  tbe  avst^m  is  due  to  tbe  action  of  the 
hearti  its  rale  of  progresa  through  tbo^e  vcfseU  ia  greatly  luodifl^  by 
ibe  def^ree  of  activity  in  the  procesees  to  which  it  should  be  oormallgf 
aobaervient  in  them  ^  —  the  currcDt  being  rendered  more  rapid  by  aa 
iDoreaae  in  tbetr  actiiity,  and  being  st:ignated  by  their  dcpreaaioo  or 
total  oeaaatiou/* 

Thtia  the  capillariea  aeem  to  have  a  diairilutipt  pow*?  oter  Ibt 


pd,  f^galiiting  the  locnl  drcuUtion  iTidf*pendcnt1r  of  the  heart'i 
toDt  »fid  io  obedience  to  the  necesFJiifi  of  ench  part,' 
fhe  views  of  Prof,  Druper  io  relation  to  the  dependeoce  of  the  cir- 
itton  of  I  he  »ap  in  plants  upon  chcimicft)  chjirr^^es  in  the  oiniu  luting 
d,  aiiifiiBt  to  eitplaio  very  efltisfacrorily  the  cnpillary  circulntion  in 
■mis,  A  brief  and  modiGcd  nummary  of  these  views  is  here  givi^n, 
periments  <m  inorgjinic  bocjies  sht»w,  thut  if  two  liquids  eeiumiini- 
I  with  each  otlier  throu<rh  a  capilhiry  tube,  fnr  the  walls  of  which 

rbave  aa  unequal  affinity^  the  liquid  whk-h  htis  the  ^rreattT  affinity 
be  abii^orbed  loost  euerpetically,  and  drive  the  other  before  it. 
h  is  what  seemji  to  take  place  in  the  orpnized  tissues,  perriiea ted 
inutritiou^  fluid.     The  particles  of  this  fiuid,  and  the  i^lid  matter 

Cigh  which  it  is  dit-trihuted,  have  a  eertain  affinity  for  each  olheFi 
b  ia  exercii^ed  in  the  nutritive  changes,  to  which  the  fluid  hecomea 
Servient  during  the  course  of  ite  circulation.  Certain  njatters  ara 
firn  from  it  id  one  part  t^  carry  on  the  nutritive  process ;  in  an« 
l^r,  to  accomplish  the  fuTJCtion  of  Fccretiou-  Tlie  fluid,  which  has 
bn  up  to  one  tissue  some  of  its  materials,  has  no  longer  the  same 
ftity  for  that  tissue;  it  is  conf^quently  driven  from  it  by  the  supe- 
f  attraetion  then  pogjaeRsed  by  the  tissue  for  another  portion  of  the 
|b  containing  the  required  iugrddieutfi;  this  in  its  turn  is  rejected 
b  frt^nli  i*upply. 

But  the  fluid,  thui?  repelled   frnm   one  part,  may  FtjU  be  attracted  i 
fards  another;   becmiae  thut  portion   of  its  contents  which  the  latter 

Eiri'S  tuny  not  yet  have  been  absinictcd;  and  thus  the  flow  of  the 
j  h  maintained  thrc^ugh  tlie  ciipillorj'  network  until  it  ig  altogether 
hiuRted  of  its  nutritive  matter. 

Jllthough  the  circulation  is  not  drpendrrtt  upon  nervouB  power,  ita 
hienee  is  nevertheless  iBanife5>tj  as  is  occnfiionally  seen  in  the  func- 
Is  of  nutrition  and  secretioni  by  the  control  it  exerta  over  the 
pueter  of  the  blo(>d-vef5Sel8.  The  phenomena  of  blui^hing,  pallor, 
'  the  erection  of  certain  tispueg,  are  uIpo  examples  of  a  m<»diflcd 
lition  of  the  blood-vessels  through  the  agency  of  this  S3^stem. 

turn  VKKOtJB  8Y8TEM  aHses  in  the  i^mall  trunks  formed  by  the 
[>n  of  the  ciipillaries  ;  and  it  rcturnM  tlie  blood  to  the  l»eart,     Thepo 

fed«  are  jK)S8e!*.^e<l  of  the  sjime  number  of  coats  and  the  isnme  pro- 
es  aa  the  arteritis^  only  not  so  etron^dy  developed  The  internal 
hibnuie  is  thrown  into  valves  or  folds  to  prevent  the  reflux  of  tlio 
ftd.  The  vajtucity  of  the  venous  eyHtcui  is  said  to  be  confiidernbly 
^ler  than  the  arterial,  holdit^g  two  or  three  timea  as  much  blood  aa 
Uatter.  . 

Che  venons  circulation  ia  mainly  due  to  t^a  d  t^rffo';  it  m  sesisted, 
tfver,  by  vix  d  fnmte^  in  the  wucfimi  power  of  the  heart.  The 
pt'ratifjn  of  vctwuti  blmjii  m  also  said  to  aa.sist  it.     By  this  ia  meant 
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the  rmh  tA  Ujoj  Irivar4i  Hit  AtA,  b  m^m  It  npty  t^  ^m^ 


\%ttx^^,nf:ft  b  ^i«ti  If)  tbt  ptflitl  iSftfiftg  of  lk«  tf4«i  li  Iftayifii^^, 
ari'i  th^ir  tor;^iditj  in  «XftfltiM«  Ml  tlk^  if  caA  IttDe  ii»  y>»*i^ 
infloeric^  ^/v*  r  tW  Tiaiwi  qwijMia«t  will  ptrkips  l«  •««•  fir^  tW 
f;iict  th»t  tb4  pobiiKBMj  fiwiliti— ,  \fmfg  t*^f^;«ilkM  tW 
'r.riD^/t  \f^.  aff^  TiH  t>f  tf  tayiillr  ■■— ftp  104  ftlio  that  tW 

MuMTMlar  .'h^j  &r«  HBenir  tiki  li  MpttHiM  «l|«t«llte  Cft  tlt« 

%ky)U  the  veil  «  o(  tbe  pift;  isd  If  lli4       od  !■  prvTrftlvd  hj  tl»i»  rmlrpw 
from  flowing  Wk  irjl<>  lb*  tMifl  fvm       It  0WI  bt  ftrittn  ixi  to^rtrdi 


the  heart.     Tt>i«  u  f«i»ili«rtj  wca  *'      lood-lettsn^,  mrj 
of  the  hand  increaniej^  the  low  of  lil        Von  tlie  «rile«- 

A  few  of  th#  ^irultariim  of  tfr*         tkoiB  iMf  be  la^fifiaadl  ii 

roTicIuiiion.  Ht^iM^  art  firit|  ifl  |]  »i  iia«tff|r  ciVnv^ifM,  ki  wll^ 
v^r/titi  hloo^J  ift  «rt)t  from  tbe  b««r  la  ilim«|^  «  lobf  wbkb  li  ^rf^ 
r'W  in  iti  stnn  trjr^^ :  irfifNt  ^rr-rrMji  blood  U  dcliterpd  Xo  ihe  bcart 
throii^fh  «^vcral  venous  trunks. 

'I  ho  IWrtiil  cinrthitlnn  is  also  poculiar  id  its  arraDgemeDtiy  tbt 
vf-riouf)  hkxxi  ranjir)infr  tbroa^h  vessels  dispoeed  like  arteries,  and 
havin;.^  to  overcome  the  rc^istince  to  an  additiooal  capillarj  sjstem  in 
tl)*.-  Iivi-r,  Ufore  reaching  the  heart. 

'1  ho  portal  circulation  is  cntirelj  independent  of  the  polsatiou  of 
the  heart,  and  differs  from  all  other  venous  circulations  in  tbe  &el 
that  there  is  an  intervening  orpran  between  tbe  vein  and  tbe  bearC 
The  hlrxxl,  inj<tead  of  parsing  directly  from  tbe  portal  vein  to  tbe 
inart,  is  forced  to  traverse  an  organ  seated  upon  its  couree  to  tbe 
centre  of  circulation.  Tbe  portal,  and  indeed  tbe  circulation  id  all  tbe 
shfloniinal  vihccra,  is  under  tbe  direct  influence  of  tbe  pretaare  of  the 
Bh(i<>niin.il  walls.  This  pressure  is  essential  and  indispensable  to  tbe 
cin  ul'ition  of  the  blood  through  the  abdominal  organs,  and  paitim- 
lifly  HO  to  its  passage  through  tbe  portal  system.  If  a  small  opeDiug 
>>e  iii:i(h'  in  the  ahdotncn  of  an  animal,  a  portion  of  intestine  be  wiib* 
drawn,  and  a  hydrometer  be  placed  in  one  of  tbe  veins  and  tbe  iotea- 
tine  n  turned  into  the  abdomen,  an  oscillation  will  be  observed  in  tbe 
tube  at  each  inspiration.  The  blood  is  elevated  in  the  tobe,  beeatiaa 
lit  each  iuhpiration  tbe  abdominal  cavity  is  diminished  by  the  deaceni 
of  the  (liaphnigm  and  tbe  contractions  of  the  masclea.  A  norabb 
pre.H-urc  is  thus  applied  to  the  contents  of  tbe  cavity,  which  is  in 
some  (le;;reo  measured  by  tbe  elevation  in  the  tube.  The  prearare  is 
itx  rented  or  diminished  in  proportion  to  the  depth  of  the  inapiratioii* 
If,  aftiT  the  introduction  of  tbe  instrument^  the  walls  be  largelv 
(■penned,  the  oscillations  will  cease,  because  tbe  pressure  is  obetraoted. 
In  this  case  the  elevation  will  not  only  cease,  but  there  will  be  a  ooaa- 
tercurrent  or  regurgitation  from  tbe  inferior  vena  cava  and  liver  isto 
tbe  vena  portiu  and  mcseoterio  veins.    If  prusaiate  of  potaab  be  placed 


I 


inferior  cava,  by  roeaos  of  a  tobe,  and  the  abdomen  openm),  tl 
r  "    iTe  with  the  current  of  blond  itiln  the  vcoa  porta;.     This 

a  tfccurR  in  paracfDtesis  ttbdoTuinis  foras^'ites;  the  preisfnire 

uQVtid  and  hence  the  syncope.     The  portal  circulation  is  ihon 

]y  dependent  upon  ibe  abdomioal  pressure^  which  liii»i  is  depen- 

upon  ref  pi  ration. 

ErertUt  tmue$  appear  esaentiallj  to  concritt  of  a  plexus  of 
veins,  ench>8ed  in  a  fibrouF  envelope,  whivh  plexus,  accordinjf 

rber,  is  traversed  by  numerous  contnictilc  fibres,  to  the  contmc* 
of  which  is  probably  to  be  attributed  that  ob^trjictioo  to  the  return 
Ir»od  by  the  veins,  whith  is  the  occaBion  of  their  turgefeence  Ti 
aintained  by  Kollikcr  that  the  function  of  the  contracrile  fibnn  in 
Kopreaa  the  veins  in  the  intervals  of  erection,  fo  aa  to  pn^vent  their 
g  difitendcd;  and  that  ihrougb  the  influence  of  the  nervous  syt^tem 
p  fibnsa  are  relaxed,  and  an  increased  inflm  of  bk>od  ptrmittcd* 
idvances  in  support  of  this  idea,  the  fuct  that  warmth  favours  ercc* 
by  reliixing  muscular  contraction,  whilst  cold  priventM  it.  In  <he 
b,  aeeoniin^  to  31ii1Ier,  lliere  are  two  &e<8  of  arturicp,  one  destined 
ke  nutririon  of  the  orpin^  the  olher,  by  communicating  with  vcmiua 
1^  for  its  erection.  lu  the  erectile  tissues,  erection  may  tmsue  citlii-r 
I  local  irritation,  or  as  a  result  of  ccrl.iin  emotioDui  ct^iiclitions  (tf 
mind,  the  infiuenee  of  which  is  probiibly  tnin&mittcd  through  the 
pathetic  nerve. 
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wording  to  the  deGnition  of  Adelon,  nutrition  ia  the  action  bj 
{lb  every  part  of  the  body^  on  the  one  hand,  appropriates  or  adnnni- 
I  to  itself  a  portion  of  the  blood  distributed  to  it,  and,  on  tho  other 
i,  yields  to  the  absorbing  vej^sels  a  portion  of  the  malcriulR  thrtt 
riously  composted  it.  The  procef»a  of  nutrition  is  not  an  object  of 
h*copic  observation  ;  the  pr(^cif«e  ruode,  therefore,  in  which  it  is 
m pi  ish ed ,  is  n ot  acoii r» tcl y  k  u ow n .  The  sott rre  of  all  n  u  frit mn  and 
^i  groncth  is  the  liof^fj  from  which  the  materials  are  shed  or  repa- 
id, to  be  employed  in  the  renovafinn  ami  reparation  of  the  trahucs*. 
f  is  obviooely  only  to  be  accomplished  by  the  parenchyma  silect- 
jfrom  the  capillaries  and  iulerrocdiate  vessels  tho«e  ingredients  rL«t 
l>eoome  inaervieDt  to  this  process.  The  structure  comptxmng every 
bate  portion  of  the  body  has  what  may  be  csillcd  an  dtrtiut  ajfinittf 
loRke  particular  constituents  of  the  blood ;  causing  it  to  ahhtniti 
that  fluid,  and  to  convert  into  its  own  substance,  certain  of  ita 
ntB.  The  ieltcdng  power ^  posseseed  by  the  eomponent  celln  of 
tissue,  is  exercised  not  only  upon  the  materials  required  for  their 
Iripinent,  but  even  upon  substances  abnormally  present  in  the 
Id:  thus  arat'oic  will  produce  irritation  of  the  mucous  metiibrnnea 
ie  body;  and  the  continued  introduetion  of  lead  into  the  circular 
j  fryetera  modifies  the  nutrition  of  the  extensnr  ir»u;^elrf*  of  the  fore* 
L  producing  the  phenonicum  of  lead  pa h^ ;  the  existence  of  thii 
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ftodifaliott  b  prottd  bj  ebeinicaJ  inaljsiff,  whidi  reTtdi  tb«  esiii> 
cnei  of  tetd  b  the  |mliiied  rnvfcles.  Substance  thug  mirod«Med  ivM 
Ibe  blood  ttflect  tb«  fl^mmetrical  portions  of  ibe  body ;  tbot  tb«  esli»- 
mr  nstelct  in  botb  arm*  are  p^mlyited ;  mod  tbe  cutiistoQft  «niptioBl 
produced  by  tbe  interntl  eibibition  of  certAio  reroeiiitti,  tre  fottiid  t* 
be  iltnost  prectftrljr  Ajmmutrical;  tbe  prc^seooe  of  tbe  medictoe  la  iht 
blrtul  being  tbe  occasion  of  a  disordered  nutrition  of  certain  port* 
ttf  ibe  idtin  ;  wnA  ibe  adeetinfr  power  of  ptrttcuiar  ^pots  beingc  ef  mpro 
bj  Iba  esact  oorreaponden^e  of  tbe  pnrts  a^ectcd  on  tbe  two  «idra. 

In  tbe  ptOP$m  of  nutrition  i«  eiempliticd  tbe  fundamentjU  pri«<:ipU 
of  ur^nio  UMitiiiiUlioQ.  Kjicb  ekmcntarjr  pariictc  of  itt  origan  alineti 
•imikr  particles  from  the  blorKl;  utid  by  tbe  ebingea  il  prodoem  ia 
tiieniT  eaujien  tbeni  to  participute  in  the  vital  yr it* ciph  of  iKs  iifgaii 
itaeir  Nutrition  dui-n  nut  coimiiit  imrely  in  the  cuiupooenl  parliitltt 
cif  ibe  organt)  attmcting  the  tibriue,  all>uujen,  und  otbor  miltfiala  of 
ib«  blood  which  0uw  through  them,  «tldm)>  to  thrmaeUea  Am  Biait<r> 
iitnilar  to  their  oan  proxiiuute  prmcipiea,  and  el  ^te  rotnpi*- 

aition  of  those  nhieh   ure  di^ifiiniikr ;    but  tbe  as  j.    parUrlrv 

uittNt  infuae  into  tbnftc  newly  added  to  them  their  owu  viul  prtf '-r 
tira.  Mere  ineroa^L-d  ai»e  ia  not  nutritiuo  ;  parrs  may  be  inv readied  in 
Mtt  by  the  disposition  of  bbrine,  as  in  iyfiiitiiniHtiou^  but  thta  fibrtae 
ia  uoi«Bai(ytUtid,  and  not  endowed  wiib  tbe  vital  properties  of  tbe 
tiiM<u«»  in  which  It  la  depusited,  and  in  this  con&iata  the  diflmoct 
between  increased  nutrition  and  inereaaed  size.  It  waa  said  ih*l  tbe 
iK>urL^  of  all  nutrition  waa  the  blood :  a  abort  account  of  tbiji  Quid 
may  be  nec^caitary  here.  Tbe  ch^k  and  the  fympfi^  wbseb  Bf«  ah^^ 
generally  euunidered  aa  nutritive  fluidd|  have  been  already  deachbed 
under  the  head  of  Ahaorption. 

The  blood,  whibt  cireulaiing  in  tbe  living  Tcaaela,  eoiiaiata  of  two 
part8|— a  ihin,  Imnsparent,  nearly  colourless  Hquidp  ternjr^   j/  ..   . 
wtttjuinu ;  and  a  nuujber  of  small  bodka^  called  the  rrtl  i 
front  which  the  colour  of  the  blood  of  vertebrated  animals  <: 
fieeuliar  bue^  in  uddition  to  which  are  found  some  irAiVe  or  i 

o«irpU4Llei. 

U  hvu  the  blood  baa  been  drawn  from  tbe  body  and  allowed  lo 
st«iiid,  a  hfKiutaneoua  ooagubtioti  takes  place,  dividing  it  iut4>  ctvumt* 
mrnfuurhwi  sertim.  The  eraaatmentun^  or  elot»  is  formed  by  (be 
iinion  of  the  fihrine  and  red  corpuscles,  by  the  entan^^lement  nf  ibe 
h«U4'r  in  the  menhes  of  the  former.  Whilst  tbe  serum  ia  merely  tbe 
Jiifuor  sanguinis  deprived  of  its  (ibrine.  From  tbe  fart  that  tbe  e4!rmm 
eimgulatiHi  by  the  tiddition  of  heat,  we  know  that  it  contains  albuAen  ; 
by  expoMire  to  a  high  temperature,  the  animal  matter  ta  deconpoaed^ 
ftud  a  couaid^rable  quantity  of  earthy  and  alkaline  salte  revwiii* 

Tbe  distribution  of  chei*e  const ituenta  in  living  aod  deed  blood  msj 

be  siH'U  ill  thr  fMlhivirig  tablo^ 


K!?TRlTIOBr. 

Fibrlne,    1 

AlbssMD,  V  In  »olQtioi}»  fotiuitig  Liquor  d«igmiii«. 

rojfiiiscles, — Safpendtd  id  Liquor  Sftngulnia. 
,,  j  CraeMtnentoiD,  or  dot. 


In  BoltttioDy  form  log  vemni. 


Bm  mcatJ  proportion  of  tbeso  different  iTipredients  in  ii  thou^n^  j 
^toi  blood  iDAj  be  thii?  etatcd :  I^brinfi,  8  pjtrts;  Affntmf^^  80^ 
Ib;    Rtd    OnrpuwlfB,   127    parts;     Wafer   nnd    Sn!t»^  1\\(\    parts. 
)m  proportiofiB  are  subject  to  considerable  vnnnhouB  within   the 
ite  of  health.     There  b  also  t  snitilt  umoiint  of  fatty  ninttors  aridj 
ractife.     The  fuDowing  ifi  the  analysis  of  Simon  umde  upon  lb#' 
ad   of  maka:    >Vr#/rr/791"9;    Fihrhe,  2*0;    (WputitfeRj  n4»H; 
^tfn/iVf  75  6;   E^fracthe  Maiftrn  nnd    *Va/fi,  14-2;  >«/(y  Mttff^rt^  , 
^     There  b  a  greater  amount  of  solid  matter  in  ihe  blood  of  tht  | 
h  than  of  the  female,  except  io  the  case  of  af&umm,  irhieh  ia  in 

e'  quantitj  in  the  female, 
eh  of  the  prominent  constitoente  of  tbe  blood  has  been  already 
Irtbed  in  the  earlier  pages  of  these  divii^ions,  lo  which  the  riuder 

tfenred. 
*hen  f  he  blood  i^  examined  shortly  after  a  meal  ibe  serum  in  found 
tra^Dl  a  millcy  appearance.      Aceoplin^   to  Prs,   Biirhnnnu  and 
i.  Thompson  this  appeamnce  is  due  to  the  ndmixtnrc  ftf  the  th^h, 
I  period  at  which  the  discoloration  is  greatest,  however,  and  tntj 

rth  of  time  darin«:  which  it  continues,  varv  according  *o  the  kind 
quality  of  the  food,  and  the  state  of  the  digcRTivo  functions.  Tho 
IkincHS  seems  to  be  entirely  due  to  the  prc'*«cncc  of  oleagionuj*  iwallcr 
^be  food.  The  cf&^samenttim  of  6uch  bloo<l  often  exhibits  a  p**!- 
|d  fibrinous  crust,  some  times  iotcrBpersed  with  white  dots ;  nnd 
k  Bcema  to  consist  of  an  iinpcrfcctly-aisimilatcd  proteine-com pound, 
|lo|roaa  to  that  found  in  the  serum.  A  small  qiiantity  of  su^ar  ia 
Hsiotially  found,  even  in  healthy  blood,  when  large  f|unfitities  of  it 
( taken  as  food.  But  commonly  it  is  transfornipd  into  lactic  acid, 
Into  fatty  matter,  before  it  ia  received  into  the  circulating'  current- 
By  some  physiologista  the  coagulation  of  the  blood  ia  looked  upon 
la  mere  physical  procei«g,  dependent  upon  the  exposure  of  the  fluid 
he  air,  precisely  as  eome  chemical  substances  are  known  to  solidify 
similar  circumstances;  nnd  the  long  dtlay  of  the  ooagolation 
'  death  ia  mentioned  as  confirmatory.  By  others  U  is  contr  nJed 
.  ^t  co«frulation  is  the  last  act  of  vitality  of  the  blood,  which  ii» 
lent  frr»m  the  incipient  organization  which  may  he  detected  even 
an  ordinary  clot;  and  stilt  more  from  the  fact,  that  if  the  effusit^ri 
ibrine  take  place  upon  a  living  surface,  ita  coagulation  is  the  (irtit 
\  of  ifB  coQTeraion  into  Eolid  tissues  pofaeaaing  a  high  dtgrce  of 
klity*  If  not  within  the  influence  of  a  liTing  aurfuce,  it  aooo  paaiea 
Id  a  hUie  of  decomposition. 
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The  rapidity  of  rhe  eoagnlaiii^ii  dcpendfi  very  mii(  h  Qpnn  tli9 
?uni!^tftt»ceH  in  whirh  the  h|r»oil  is  pUccd.      tt  i;*  nrcelcralifd  by 
rnto  beat,  and  rctaideti^  though  not  prevented  bj  cM.     Tbe 
Ibat  flow^  hut  frotu  a  vesjifl  coij^uliitea  raare  rapid  1}%  but  Icm 
than  thut  firFt  dmwn  ;  and  in  inflamnmrory  bl<XKl|  iu  wbiob  ibe 
lit  inc! reused,  caq^lrtti«>ii  id  unu^^ually  ^low. 

In  c<jrr»io  dirtordi-rvd  conditiong  of  the  blorxj,  the  sorfnoe  of  Um  *ioi^ 
in  not  uivfr  (|n4.*aily  co%*cred  with  a  layer  of  iibrinc  ocurly  fire  fron 
colour,  and  kaown  as  the  huffj/  coaf,  I'bis  ifi  commonly  loakcd  Qf 
as  positive  eyidence  of  the  exiiitence  of  tfifl.tnimatioa.  Siieh 
really  the  case,  however,  since  it  i§  seen  in  very  oppoi«itte  i»ofi4ti 
of  the  systi'm,  as  in  chlorosis.  In  iutlanimation  the  amoont  of  fibrioi 
•  \%  ri'ally  increased,  and  the  c«).igulation  of  the  blood  is  luncb  retiinliN]. 
Thij«  allors  the  corpuscles  time  to  fink  to  the  bottom,  leaving  |h# 
uppor  part  of  the  clot  cooipoaed  of  fibrine  alont%  which  is  noaHy  des- 
tiiuic  of  colour  and  very  tenacioua  in  its  cbaraeter,  while  ikm  |ow«f 
part  obtaina  ita  deep  red  colour  from  the  |  f  the  re^i  paitiek^ 

The  layer  of  fibrine  in  its  coagulation   »  eontmc-tion  c#  ili 

rd^'fi,  thills  ^ving  rise  to  the  cupped  appcar^ucu  al  iDflaaimatofy  blond 
The  buffy  coat  u  also  i»eeu  in  the  blo'^d  of  pregnant  femalea;  aod  aImv 
in  that  of  cblarotic  patients,  iu  whom  tbc  fibrine  ia  rc/a/iW^io  txioom 
over  the  rod  eorpuiK-les. 

In  idiftphuttc  fever  the  amount  of  fibrine  is  lessened  ;  dhould  Ui« 
flammati«m  supervene,  howevvr,  the  fibriue  is  increased*    Tba  tna 
hrrtr  is  not  due  to  the  ft^brilc  conditioa,  but  to  the  local  inC 
which,  according  to  Andml,  is  always  aocompauied  by  an  tnc 
tho  amount  of  fibrine. 

The  corpuscles  of  the  blood,  in  coagulating,  apply  theniaeh 
«ach  other  so  ti  to  nttemblc  piles  of  money.     It  ig  said  that  J 

flammatory   blood   Ihey  ar« 
Tig.  \^,  cltjcely  applied,  and  the  arcnl 

tween  the  piles  are  l&rgrr  tb 
healthy    blo^«i.     Fig.   189    i 
sents   thi8  arrange m^ul,  fttid  dii 
sb^ifte  of  the  corptisclefl* 

The  matter tah  of  the  nnlriliTtt 

process    being    prepared    in    th4 

bioi>d,  every  tissue  and  every  orfin 

aitnicts  from  it  puiieba  aimiiar  t« 

itself,  or  metamorplic        " 

imato  priociplei  of  ihe  U<i 

ita  own  elements,     Tlw  " 

distributed   to   the 

oapillary  syst^^m  of  Teasels,  with  a  degree  of  ininutonc»  varying  with 

the  activity  of  the  nutritive  0|verationA  taking  plncc  in  the  individaal 

partj.     It  is  in  the  capillary  ayntem  that  all  nutrition  takea  place,  tlit 


lheU<Mfl|H 


A 


si  being  aeloHetl,  mi  bef*>re  described,  by  the  component 

the  tmne  to  he  nnurishctl. 

miK]e  in  which  the  tissucj*  are  developed  by  ccllsi,  h»s  already 
I  explained.  It  was  then  shown  that  in  the  production  of  unj 
pi  form  of  tissue,  nature  does  not  at  once  onitc  the  orgHiiic  molo- 
I  in  that  form,  but  that  she  finit  create!*  in  a  struntiirclrss  fluiJ^  or 
teTiously-exisiing  cells  by  a  definite  process,  round  vosieles  or  erlls, 
?fiibseqoently  truDflforms  these  into  the  various  elomenttj  of  the 
pic  textures. 

lie  process  of  nutrition  vnries  greatly  according  to  age,  constitution, 
■yncrasy,  state  of  health,  &c.  It  is  most  mpid  in  youth,  during 
(growth  of  the  body;  it  is  greatly  less  in  old  oire;  but  diffc^rs 
{ly  with  reference  to  particular  organs.  Morbid  conditioTis,  exces* 
(JbfKiily  and  mental  efforts,  the  depressing  emotioTm,  sucli  as  euro 
^eorroiff  are  all  incompatible  with  perft^et  and  powerful  uutrition. 
Induce  wasting  of  the  several  organs.  As  a  gen  era!  rule  it  omy 
phted,  that  the  greater  the  demand  for  tije  funetional  ac;tlvJty  of 
l^gan  or  tissue,  the  more  energetic  is  its  nutrition,  and  uire  tenii. 

fever  the  amount  of  nutritive  material  deposited  in  n  tissue  or 
ia  more  than  sufficient  to  supply  the  waste,  the  purt  becotnei 
^trophied  or  oiH^r-nourixhi'd^  The  term  hypertrophy  signifies  e.r- 
me  nutrition.  It  differs  from  healthy  nutrition  only  in  de^Tce.  It 
1^  in  the  augmentation  of  one  or  more  of  the  oatumi  constitu- 
tof  an  organ,  in  such  a  manner  that  the  newlyfornuHl  parts  are 
piuous  with  those  already  existing,  and  cannot  be  anatomically 
bgTiished  from  «hem.  Ilyperirophy  is  never  known  to  affect  tlie 
{p  body,  to  a  degree  sufficient  to  constitute  disease.  But  examples 
lypertrophy  of  particular  organs  or  tissties  are  very  common, 
mh^^  or  diminished  nutrition,  is  oxnctly  the  reverse  of  the  cotadi- 
giist  described,  but  is  more  general ly  a  morbid  operation,  and  ini»y 
I  either  the  whole  body  or  individurd  psirt^^  Ii  tjikrs  place  when- 
•the  waste  of  the  tissues  is  more  rapid  than  tbeir  replace nieiit  by 
{tion. 

^6  nutritive  operations,  by  which  lost  parU  are  repaired,  take  pI»co 
^eat  activity.  In  its  most  perfect  form,  this  process  is  aiialo- 
\%o  that  of  the  first  devclopnient  of  the  corresponding  parts^  and 
IBuItfl  are  as  complete  in  the  one  case  as  in  the  other. 
^  reparattve  process  was  formerly  thought  to  depend  on  the  ex- 
pB  of  iofiammatton ;  it  can  be  shown,  however,  that  in  the  major- 
f  inptances  inflammation  is  injurious  rather  than  beneficiaL 
That  the  powers  of  reparation  and  reproduction  are  in  proportion 
0  indisposition  or  incapacity  fur  infiammation  ;  that  inflammation 
far  from  being  necessary  for  the  reparation  of  psirts,  tbat  in  pro- 
Hn  S8  it  exifltfi,  the  latter  is  impecfed,  retarded,  or  prevented  ; 
iwiieD  iuflAmmation  does  not  exist,  the  reparative  power  is  etjual 
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Btruoture ;  and  that  it  then  becomes  a  nataral  function,  like  the  growth 
of  the  individual,  or  the  reproduction  of  the  species."' 

The  continual  death,  or  destmction  of  the  indiTidual  cells  wbicli 
enter  into  the  composition  of  the  organs  or  tissues,  constitutes  whal 
is  called  molecular  death,  to  distinf^uiah  it  from  womatic  death,  or  the 
death  of  the  tchofe  body,  which  follows  upon  the  cessation  of  the  re- 
spiratory and  circulatory  functions.  Molecular  death,  however,  is  not 
always  an  immediate  result  of  somatic  death,  since  it  is  known  that 
the  lives  of  individual  parts  may  be  prolonged  after  the  suspension  of 
the  regular  series  of  their  combined  operations ;  so  on  the  other  hand, 
molecular  death  may  take  place  to  a  considerable  extent  if  the  func- 
tion of  the  part  have  no  immediate  relation  to  the  indispensable  actions 
jupt  alluded  to,  without  somatic  death  necessarily  resulting. 

There  is  no  valid  reason  for  believing  that  the  processes  of  DutritioB 
are  dependent  upon  nervous  influence,  although,  as  before  stated,  it  is 
known  that  they  may  be  influenced  by  it.  These  processes  go  on  with 
great  regularity  and  rapidity  in  the  vegetable  kingdom,  in  which 
nothing  approaching  to  a  nervous  system  exists;  and  in  the  animal 
kingdom  they  take  place  long  before  any  nervous  system  begins  to  be 
developed ;  the  conversion  of  the  primary  cells  into  muscular  tisrae, 
bone,  and  mucous  membrane  takes  place  in  virtue  of  the  inherent 
properties  of  the  primary  tissue  itself,  biiice  no  nervous  influence  can 
be  supposed  to  operate  before  ner\'es  are  called  into  existence. 


SECRETION. 

Nearly  allied  to  the  function  last  considered  (nutrition)  is  that  of 
ierrrfion,  which  means  lit<*ni]ly  reparation.  In  both,  certain  mate- 
rials arc  separated  from  the  blood ;  in  nutrition,  the  object  of  the 
separation  is  to  build  up  the  living  body;  in  secretion,  to  get  rid  of 
certain  useless  substances,  or  to  supply  certain  other  combinations 
that  may  either  directly  or  indirectly  be  essential  to  the  economy. 

The  essential  character  of  the  true  secreting  process  seems  to  con- 
sist not  so  much  in  the  nature  of  the  action  itself,  for  this  is  identitvl 
with  that  of  nutrition,  both  being  effected  by  a  proi*ess  of  cell-gruwth, 
but  in  the  position  in  which  the  cells  are  developed,  and  the  manner 
in  which  their  products  are  disposed  of.  In  secretion,  the  product  of 
the  action  of  the  ceWtt  is  delivered  upon  a  free  surface,  communica- 
ting, more  or  less  directly,  with  an  external  outlet,  or  into  oavitiei^ 
provided  with  orifices  that  lead  to  them. 

The  organs  by  which  the  latter  operations  are  effected,  ai 
tecretiuy  onjuns,  and  the  matters  separate^jn^jpoken  of  | 
fluids,  or  hiujply  as  secretions, 

A  distinction  has  been  made  beln 
Juced  with  an  ulterior  view  i 

*  Tr%liBe  on 
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Fig.  190. 


neb  an  the  Mliva,  gMtric  juice,  Ac.,  and  those  thai  are  immediatelj 
rejected  from  the  organism  as  useless,  as  for  example,  the  nrioe,  &c. 
lie  irsi  are  regard^  more  peculiarly  as  9ear(ion$;   the  latter^  at 

Of  the  reason  why  one  organ  should  separate  hile,  another  milk, 
tad  another  sperm,  no  other  account  can  be  given  than  that  which 
refen  them  to  the  special  endowments  of  the  ceil*,  the  real  instro- 
■Mts  in  the  process.  That  the  particular  modification  of  stmcture 
wbicfa  the  organ  maj  present,  has  no  essential  connexion  with  the  cha- 
iKter  of  the  secretion,  is  evident,  from  the  fact  that  almost  ererj 
glaod  maj  be  found  under  a  variety  of  forms  in  different  parts  of  the 
aainial  seriea ;  and  for  every  gland  there  is  a  part  of  the  animal  scale 
bebw  which  it  does  not  exist,  and  when  it  makes  its  first  appearance 
ii  aimost  always  presents  a  character  nearly  as  simple,  as  that  of  the 
kt«i  complex  glandular  structures  in  the  higher  orders. 

The  iimp/eMi/orm  of  M/ecreting  organ  is  that  of  the  simple  animal 
mmhrane^  well  rappUed  with  blood-vessels  and  covered  wirh  an  epi- 
iktlittBi ;  of  such  a  membrane  we  have  an  example  in  the  serous  and 
pjtoofUl  membranea.  The  next  is  that  of  ihe/oificle,  a  depression  or 
iMmcKi  of  the  an i Dial  membrane,  lioed  with  epithe- 
kti-ctlk,  and  abuiidantly  supplied  with  blood-ves- 
nkf  (turn  which  are  elaborated  their  peculiar  secre- 
Poti^t  The  third  and  hif  form  of  secn^ting  organs 
hilt^fandt  which  u  notbing  but  an  aggn^gation  of 
£ijlk]t«,  closely  packed  together,  m  an  to  present  a 
hrfe  secreting  fiurf^e  in  lu!  p mall  a  bulk  as  pc«sible. 
Id  miae  glands  the  sacs  or  folllcleft  arc  prolonged  into 
c«ea  cr  blind  tubra,  as  in  the  kidney  and  testis; 
lliMeare  called  fnhuhr  ghnJi ;  or  else  they  are 
U17  flatly  multiplied,  and  t^n^tered  together  (like  I 
cumnta  cm  a  stalk)  upon  eff<;rent  ducts  common  to  * 
M^pnl  ftf  them-     (Fig.  190.) 

In  ill  eccntin^  orgnng  the  imp«>rtant  agents  arc  the  ceUs^  which  are 
4fT«bped  upon  the  liuing  membrane  of  the  follicles  and  tubes,  and 
■Tkich  select  and  elaborate  the  materiaLla  from  the  blood,  and  discbarge 
(btir  contents  into  the  excretory  duct.     These  cells  are  being  con- 
•tiiilly  cast  off  and  replaced  by  a  new  growth,  having  their  origin  in 
lb  kfementmcmbrano  of  the  mucous  membrane  which  lines  the 
itmu  or  ff/Uiclc«. 
T:         .pleat  condition  of  a  secreting  cell  in  the  animal  body  is  that 
4poie  tiflsue,  every  cell  of  which  has  the  power  of  selecting 
lAWmb  frotii  the  blood.     The  contents  of  these,  however,  are  not 
rtii^ainqt^nrcd  as  a  reservoir  in  time  of  need.    The 
described. 

groceai^^  of  •ecrnim  and  ^haUu 
Matter  a  pAynca/.  Wherever 
""^J  •  Ptooeas  of  secretion, 
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ttrueliire:  •!)(]  that  it  then  becomes  i  natural  funetion,  likf  ihegmwtli 
of  the  individual,  or  ihft  reproduction  of  the  fipecies,"* 

The  oouliuuul  death,  or  dcatruction  of  the  individual  eella  vhieh 
eater  into  the  cfrmpositioo  of  the  organs  or  tissues,  coD«titQt4!ka  whal 
ia  called  molecular  drotK^  to  di»tin^uish  it  from  mmatk  dtath^  or  lh« 
death  uf  the  irAo/«  &oc/y,  which  foltowa  upon  the  c^eaation  of  the  f^ 
cpiratorj  and  circulatory  functions.  MMlecular  death,  however^  is  not 
always  an  immediate  result  of  Bomatic  death,  »»nce  it  is  known  that 
the  lives  of  individual  parts  may  be  pnrlonged  after  the  su^penniiui  of 
the  regular  scries  of  their  combined  operarions;  so  on  the  other  hand, 
nioleeulitr  deuth  may  take  pluee  to  a  considerable  extent  if  tht  fitn^ 
ticin  of  the  (mrt  huve  no  immediate  relation  to  the  indispeDsablt  ictMt 
ju<^l  alluded  to,  without  somatic  death  necessarily  resulting. 

There  i^^  no  valid  reason  for  believing  that  the  proce^cses  of  DolrMott 
are  ilrprn^hnt  upon  nervous  influence,  althouph,  as  liefor«  atatcd,  U  m 
known  that  they  may  be  influenced  by  it.  I'hese  procefl8»es  po  oo  with 
grciit  repilarity  and  rapidity  ia  the  vegetable  kingdom,  in  whtck 
nothing  apprrwching  to  a  nervous  system  exists;  and  in  the  aninij 
kingdom  they  take  place  long  before  any  nervous  system  begins  to 
de%'floped ;  the  conversion  of  the  primary  cells  into  mu'»rular  ti 
bonci  and  mucous  membrane  takes  place  in  virtue  of  the  tnhenffnl 
prciperties  of  the  primary  tissue  itsetf|  nince  no  nervou^^  influcnee  call 
be  supposed  to  operate  before  nerves  are  called  into  existcnci^. 


SECRETION. 


rntcii 
►iniil^^ 


ffearly  allied  to  the  function  last  considered  (nutrition)  ia  that  of 
' ierrrfittn^  which  me«na  literally  separation.  In  both,  ccrlain  mate* 
rials  »Tv  Acpumted  from  the  blood ;  in  nutrition,  the  object  of  tha 
iepamtton  is  to  build  up  the  living  body ;  in  secretion,  to  get  j 
oertain  uhcIcss  substances,  or  to  supply  certain  other  combtn  _ 
Ibat  may  either  directly  or  indirectly  be  (^entt;il  to  tbe  ecouoniy. 

The  tasential  character  of  the  true  secreting  process  «rcmR  to  i 
aist  not  so  much  in  the  nature  of  the  action  itself,  for  t' 
with  that  of  nutrition,  both  being  eflccted  by  a  process  i 
but  in  the  ftodtion  in  which  the  cells  are  developed,  and  tbe  manne 
in  wiijch  their  products  arc  disposed  of.     In  secretion,  the  product  i 
the  action  of  the  eoUs  is  delivered  upon  a  free  Eiurfaoe,  cf^mmunif^ 
ling,  tijoi^  or  less  directly,  with  an  external  outlet^  or  into  cavit 
provitltd  with  oriflccs  that  lead  to  them. 

The  organs  by  which  the  latter  operations  are  eileeted,  are  calli 
§trrtt*mj  onjan*^  and  the  matters  scparuted  are  spoken  of  aa  §ecntii 
/fttiV/i,  or  Minply  as  »ecrrtion$, 

A  diisUnotion  has  been  made  between  those  eectettoiis  that  are  [ 
Jueed  with  an  ulterior  view  »r  means  to  other  fuoetioui  to  the  cconomj^ 


*  Tr^ftiiac  oa  lafUnatiuitioa,  p.  7|  by  Dr.  Macartney, 
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ten  I  lie  fl«tivi«  giPtrie  juice,  &c.,  aod  those  tliat  are  iin  media  ti^lj 
wtd  from  the  organism  aa  iiac;le^f  aa  far  example^  the  urine,  &a. 
ffirat  are  regarded  more  peculiarJy  as  Kvretions;    the  latter,  «f 

I  the  reason  wKjr  one  orpLU  aboald  separara  bile,  another  tuilk, 
inother  aperm,  uo  other  account  can  he  given  than  thiit  which 
i  them  to  the  special  endowments  of  the  cr/h^  the  real  instru- 
ta  io  the  process.  That  the  particular  modification  of  Btmcture 
|i  the  organ  maj  present,  has  no  essentitil  connexion  with  the  cha- 
IT  of  the  M*cretion,  ia  eTident,  from  the  fact  that  almost  everj 
I  may  be  found  under  a  variety  of  forms  in  different  porta  of  the 
nl  (ceriea;  and  for  every  gland  there  is  a  part  of  the  ftDimnl  sonlo 
W  which  it  does  not  exist,  and  when  it  makes  its  fin^t  appeamnce 
Host  always  prefenta  a  character  nearly  as  simple,  as  that  of  the 

complex  glandular  structures  in  the  higher  orders* 
^  §iwpi€*i  form  of  srcrrtifir/  onjan  is  that  of  the  simple  nnimal 
iranr^  well  fiuppUed  with  blood-vessels  and  covered  with  an  epi- 
|im  ;  of  such  a  men)bruDe  we  have  an  example  in  the  serous  and 
fiul  niembRines,  The  next  is  that  tif  i\\e  fttlUcle^  a  depression  or 
liiori  of  the  animal  membrane,  liued  with  epithc- 
<ells,  and  abundantly  supplied  with  blood-ves-         Fig,  190. 

from  which  are  elaborattjd  their  peouliur  secre- 
\  The  third  and  last  form  of  secreting  organs 
9  t/fa/uf,  which  is  nothing  but  an  aggregation  of 
Im,  closely  packed  together,  po  as  to  present  a 
i  eeoretiog  surface  in  us  small  a  bulk  as  poisibte, 
Mue  glands  the  sacs  or  follicles  are  proloDged  into 
l^.^r  blind  tubes,  as  in  the  kidney  and  testis; 
iijtfe  called  iuhitlar  ghmh ;  or  ebe  they  are 
Fgrvttlly  multiplied,  and  clustered  together  (like 
Int^on  ft  stalk)  upon  efferent  ducts  common  to 
r»]  of  them.     (Fig.  190.) 

I  all  secreting  organs  the  important  agents  are  the  ce??j,  which  are 
loped  upon  the  lining  membrane  of  the  follicles  and  tuhes,  and 
b  select  and  ehibDrale  the  materials  from  the  bloed,  and  dischnrge 
\  contents  into  the  excretory  duct.  These  cells  are  being  con- 
By  cast  off  and  replaced  by  a  new  growth^  having  their  origin  in 
|b»8en»eDt-membniD0  of  the  mucous  membrane  which  lines  the 
i  or  foil  idea. 

le  simplest  condition  of  a  secreting  cell  in  the  animal  body  is  ihvti 
ft  adipose  tissue,  every  cell  of  which  has  the  power  of  selecting 

Cterials  from  the  blood.     The  contents  <ff  thesie,  howt^vcr,  ure  not 
rjjed,  but  remained  stored  as  a  reservoir  in  time  of  need.     Thtj 
Kiae  iiuue  has  already  been  described. 

Iiere  is  ft  difference  between  the  processes  of  Moretion  and  r^thila' 
r  the  former  is  a  mtal  process.  The  latter  a  ph/Firaf.  Wherever 
id  requires  to  be  ebborated,  it  is  done  by  a  process  of  secretion, 
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and  the  agents  are  celh  ;  but  where  no  mich  process  is  necessaiy,  the 
fluid  pre-existing  in  the  blood,  it  soaks  out  by  the  physical  process  of 
ezosmose. 

The  exhalations  do  not  require  much  notice  afler  what  has  been  raid 
of  their  mode  of  separation.  Under  this  head  are  included  those  from 
serovs  and  tn/novial  membranes^  which  are  destined  to  lubricate  them ; 
the  fluid  of  the  areolar  tissue,  giving  soflness  and  suppleness  to  that 
tissue ;  the  watery  exhalations  from  the  skin  and  murau*  membranes, 
a  mere  physical  evaporation ;  and  the  exhalation  of  the  nguecms  and 
vitreous  humours  of  the  eye,  two  of  its  transmitting  and  refracting 
media. 

The /ffliirular  secretions  are  divided  into  two  classes, — the  mvrovs 
and  cutaneous.  In  the  first  division,  besides  the  ordinary  follicles 
which  sAcrete  the  lubricating  mucus,  and  which  are  seen  generally 
existing  in  mucous  membranes,  there  are  included  the  numerous  glao- 
dulas  of  the  intestinal  canal.  In  the  stomacli  are  the  simple  and  com- 
pound gastric  follicles,  opening  into  little  pits  or  depressions  in  the 
mucous  membrane ;  these  follicles  secrete  the  gastric  Juice.  In  the 
ifuorfefium  are  the  glands  of  Bmnner^  seated  in  the  submucous  tis.sue; 
chese  consist  of  numerous  minute  lobules,  with  a  common  excretory 
duct.  The  nature  of  their  secretion  is  unknown.  In  the  Jejunum  and 
more  particularly  in  the  ikvm^  are  the  ngminated  glands  of  Peyer, 
which  consist  of  a  cavity  covered  over  with  an  extremely  thin  mem- 
brane, and  having  no  excretory  duct ;  their  secretion  probably  escapes 
through  the  medium  of  cells  developed  in  this  membrane.  These 
glands  or  follicles  are  supposed  to  secrete  the  putrescent  elements  of 
the  faeces.  Throughout  the  whole  intestinal  tract,  especially  in  the 
small  intestines,  arc  found  the  follicles  of  Lieberkuhn,  which  pccrete 
the  thick,  tenacious  mucus  to  lubricate  these  parts.  In  the  csccum 
and  lower  part  of  the  rectum,  are  a  number  of  simple  and  large  folli- 
cles, produc'jg 'slight  elevations  on  the  surface  of  the  mucous  mem- 
branes. These  are  always  most  abundant  where  most  mucus  is  re- 
quired. The  glands  of  Davergny  and  Nabothi,  in  the  vagina  and 
cervix  uteri,  are  also  lubricating  mucous  follicles;  as  arc  also  the 
glands  of  Cowper,  and  the  prostate  in  the  male.  The  tonsil glamls  are 
considered  by  some  anatomists  and  physiologists  as  composed  of  numer- 
ous mucous  follicles  having  the  same  function,  viz.,  to  lubricate  the 
parts  on  which  they  are  placed. 

The  cutaneous  follicular  secretions  include  the  meibomian,  cerumi" 
nous,  sebaceoi(s,  and  sudoriferous.  The  meibomian  follicles  are  seated 
in  the  substance  of  the  tarsal  cartilage,  and  secrete  a  gummy  fluid  to 
lubricate  the  edges  of  the  lids.  The  ceruminous,  are  seated  beneath 
the  skin  of  the  auditory  meatus,  and  consist  of  a  tube  convoluted 
upon  itself.  They  secrete  a  resinous  substance,  nearly  solid,  and 
intended  to  lubricate  the  external  meatus.  The  sebaceous  matter  of 
the  skin  is  seoreted  by  innumerable  minute,  branched  follicles,  open- 
ing by  a  narrow  orifice.     These  sebaceous  glands  generally  open  into 
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the  follicles  of  the  baini.     By  these  an  adipous  secretion  is  poured  oat 
upon  the  skio,  destined  to  protect  it  from  the  action  of  the  sun  and  air. 

Fig.  192. 


fl  a.  f  elwcv^ns  MIMm.  b.  A  hair,  with  its  follicle 

Thej  arc  sometimes  the  seat  of  a  minute 
parasite,  called  the ihtnothx fdlicuJorum. 

The  Perspiration  is  formed  by  small 
tubes  of  peculiar  conformation,  very  much 
convoluted,  and  seated  just  beneath  the 
cutis  vera,  and  pouring  out  their  secretion 
by  minute  pores  upon  the  epidermis.  The 
ducts  pass  through  the  epidermis  and  cutis 
verm  in  a  spiral  direction,  and  their  open- 
ings upon  the  epidermis,  which  are  seen 
along  the  elevated  lines  of  the  skin  of  the 
pnfro  and  sole,  are  called  t>orrs.  (Fig. 
192.)  According  to  Mr.  K  Wilson,  the 
number  of  these  sweat-glands  in  the  whole 
surface  of  the  body  is  about  seven  millions^ 
and  the  conjoined  length  of  the  perspi- 
ratory tube  28  mile$. 

The  secretioD  from  these  glands  is  continually  taking  place,  but  as 
it  is  usuallv  evaporated  as  fast  as  it  is  formed  it  does  not  become  sett" 
mbfc  If,  however,  from  excessive  secretion,  or  a  moist  condition  of 
the  atmofijpherei  it  is  not  carried  off  as  fast  as  formed,  it  accumulates 


a.  Kpiflermiii.  6.  TpperliyfT  of 
cntii  Ters.  c  Cutij«  Term.  d.  tfwentp 
f]»n(\  finrroundi'd  by  fat'rellp,  with 
ItM  durt  running  r))imlly  through 
tho  layers  of  th«  skin. 
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Jieid  I 


tiirJi  is  dna  to  tli9 


of  Mvtac  Of  kedo 


fto  Jieid  rcMiioo,  wtiirli  u  dna  to  tli^  presenfie  eilAvr  of  Mvtac  of 
ftcld.  It  coatiitiA  aUo  a  «iziall  imoaui  of  aabsAl  Kuitter,  Ami 
ailtA,  pfioctp&iljr  cIU*jriiteg, 

Tbii  entire  ifnoitiii  af  fluid  iiiflenfib^  lo«l  from  ihe  eiit»iMooi  and 
palmtmmr^  aurCiee  it  eftUmated  si  IS  srs.  per  lujDute;  of  these  11 
pMM  off  bj  tbc  ^kio,  ibe  rcnuiimier  hj  the  ItiDga.  The  mwmiifli  ham 
frtttn  b*»th  sources  duiiDg  2-k  bours  is  ef|ti«l  to  abonl  5  Ibe.,  ihm  w^ai» 
mum  li  Ihs. 

Thi*  tK^mptratofy  taeretion  is  depuralory^  tsid  Tiariooa  witb  tb«t  of 
ibe  ktduey,  buth  tepftiating  tL«  ftup«rflui)iui  tioMed  matters.  The 
mmouDt  id  »olid  oiatter  tbrovn  off  frofti  the  tliia  in  24  bours  i*  Aboial 
lOG  grains.  The  smouiii  of  fluid  tbrr>wii  off  is  ioflotiiced  irreaUjr  bj 
extrrfi»l  LcmfM^ralurc,  being  greatest  wLeo  it  is  eleTited,  the  object  of 
wh»ch  iiiercaac  ts  to  keep  duwn  the  tetupcrature  of  the  bodj  bj  ci«fpp» 
rafiVm*  It  is  aluo  ioflaeneed  bj  general  cbodttions  of  the  Tascnlar  nd 
nerTcioa  ftjstent,  lijoo^h  the  manner  is  not  yet  well  undcmtood. 

A  peculiar  glandule,  reFenjbliDg  the  sudoriferous,  but  larger,  baa 
lately  been  deew^tibcd  as  eit&ting  in  the  axilla*;  thcsw  are  called  the 
t/tfori/rrou*  QT  fniV#«ry,  and  probably  serve  to  secrete  the  cbarae 
iHlour  of  tbrwe  partit.  Tbc  odorous  principle  may  be  detected  in  bk 
which  has  be<*ti  dned,  by  treating  it  with  sulphuric  acid;  aiid  it  ui  i 
to  diffrr  so  mut  b  in  diflcrent  aoimals  as  to  afford  a  test  by  which 
blood  can  be  recogutAcd.  U  bus  even  beeu  said  that  the  blood  of 
fetuale  ean  by  thia  meajia  be  dlstiiiguUhed  from  that  of  the  loale. 


QLANDCJLAE   BKCRCTIOMS. 

The  hirhr^mnl  $fprretitm  is  fonncd  by  the  gland  of  that  nttnOp  wb'^at 
seat  and  structure  are  described  io  the  amttomirni  division.     It  i»  out 
of  the  fjranviar  glands,  and  pours  its  BecretiiKi  upon  the  snrfac«  of 
the  e<injut:ctiva  tu  clt-an^e  and  lubricate.     The  lachryuiat  fluid  resei 
bles  dilute  serum  deprived  of  a  great  part  of  its  albumen.     It 
eon^tiiit  ftAcrriion^  and  is  absorbed  by  the  open  orifices  of  the  n 
ducts,  and  onrricd  into  the  nose  as  fast  as  it  is  poured  out.     The  cnust' 
of  this  11   ia  prolubly  capillary  attraction,  a^i^ted    by    tlif 

syphon  .  :i  of  the  na^l  duct*     This  secretion  is  greatly  inflo- 

enec*d  bj  iUa  eiootions* 

Th*-  Mffh't'ftry  »^^flion  is  formed  by  the  Parotids^  StihmtTTtlit 
S"'  and  huncrrat;  the  latter  is  sometimes  c 

UMi  ry  gland.     Tbe»o  glands  also  come  under  u 

the  gritnular  glands,  being  composed  of  aggregated  follioleSy  di&obargiu 
iutn  un  excrttory  duct* 

The  »»divary  secretion  is  not  lltoeiwmly  constant,  it  takes  p1a< 
during  the  movements  of  msstioalion,  ind  when  any  irritiint  is 
into  the  mouth.     It  is  alkaline  in  its  reaction,  snd  eonVains  a 
other  ingrvdicntSi  a  peculiar  animal  principle,  analngong  to  pej 
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B  ptyaHne,  whicli  leemt  to  net  as  a  ferment,  since  by  it  Bturch 
%e  converted  info  «ug:»r,  nnd  !*tig;ir  into  lactic  acid,  A  consider- 
^roportion  of  Niline  and  eartby  tnittter  cxbta  in  the  solid  residue 
il  69i)iv& ;  tbis  ia  nearly  the  same  as  that  which  the  hlood  coDtaios. 
^rtnr  of  the  teeth  consiste  prtncipally  of  one  of  these,  the  earthy 
|»hate9f  held  together  by  a  little  anitiial  lUdtt^r.  If  tbe  alkaliniij 
|e  siiliva  be  destroyed,  it  loses  its  converting  power  on  starch, 
f*epeci6o  gravity  varies  from  1006  to  1009.  The  quantity 
Hed  during  24  honrs  has  been  estimated  at  about  15  or  20  ounces. 
^anrrrotic  uecrftwtt  contains  a  larger  proportiuo  of  solid  matter 
i  Ifao  8sli?a. 

|e  Ma  MM  ART  SECRirriON  is  peculiar  to  the  mammalia  ^  and  ib 
of  thcMW*  which  are  dc<*tined  for  speeial  uses  in 
economy^     The  gland  is  found  in  both  pexcs, 
pre^eutij  but  little  difference  in  tbem  till   the 
Hi  of  puberty.    Il  consists  i>f  nuinornus  lobules, 

topetber  by  areolar  tissue,     Kiicb  lobule  eon- 

of  a  serite  of  ducts  pnKsing  inwnrrla  from 
^' termination  to  the  nipple,  and  then  ramify- 
Rke  the  roots  of  a  tree,  their  n  hi  mate  subdivi- 
I  Itrmioatin*?  in  minute  follicles.  Tbe  mnni- 
Iry  tubes  are  ten  or  twelve  iu  nuraber  j  xhvy 
itmight  ducfK  terminating  in  the  nipple^  and 
Bj;  a  slight  dilatation  jus^t  before  their  termi- 
W,  which  acts  as  a  reservoir  to  nc*  ive  tbe 
lied  milk.  The  secretion ^  as  in  tbe  other 
fla,  takes  place  in  tbe  ultimate  follicles,  by 
iis  of  ct^lls,  wbieh  discharge  tbemselves  into 
jkHBtB.  (Fig.  103.) 

Ift  Qiaujtiiar)^  ^Inud  of  the  male  is  &  minia- 
[of  that  of  the  female,  but  it  df»e.s  not  uudt-rgo 
parked  increase  iu  Bize  at  any  particular  !>€- 
!it«  evolution  ffoin^  onpufipa$m  with  that 
f^  body.  There  are  some  iuslances  on  record 
i  Secreting  milk  ;  the  secretion  being  induced, 
It  oase^  by  ttie  individual  applying  the  chiK 
teotniated  to  bis  care,  to  the  breasts  durittg 

pe  milk  consists  of  water  holding  in  solution  sugar^  various  sulin 

idients,  and  a  peculiar  albuminous  substance  ealted  rtisrtnt',  and 

ilg  oleaginous  particles  suspended  iTi  it.     IJy  allowing  tbe  milk  to 

1|  the  oil-globules  will  come  to  the  top,  constituting  the  tn-tim  ; 

rinclodcs  also  a  conpiderablc  amount   of  caseine,  with   tbe  sugar 

nits  of  the  milk.     IJy  iigitsitiiig  tbe  cream  tbe  envelopes  of  the 

Dbules  are  rupturih*d,  inid  it  jh  Bcparated   into  Luffer  and  hutUr' 

^llie  Itttler  euntuiiiing  ibc  cascuie,  avt/utj  kc,     A  suiall  quantity 


A  TiTlJcali  *Brtkm  of 
tUtt  MHitirniirj  Oljii>4, 
fi|iowtr»i:  It*  tiikkniim 
mtid  tba  oriirinii  of  Iba 
Uc1ir4?rnu<i  durtf*;  1,  % 

4.  MK:ti«'ii  iirih«ti(ktD  on 
thf  p\irt»r¥  i>f  th«  itIjiimJ  ; 
fi,  Oiii  tliln  ^kfriro^eriiig 
thv  nipiiii*;  (1,  iht  !;*> 
tiul«>ii    mill    lob«»    iv»m- 

\Hg  froiiii  tlji*  l^ittitilvn;  >*, 
loctm)  in  the  h^jiple. 
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of  eaRi*i nc,  howeircr,  \i  generallj  enUngled  with  the  Htttr,  wtiieli 
a  tendency  to  rcmier  it  rancid,  and  should  be  rcrooted  by  he»t. 

After  the  rcmoTtil  of  ihc  crejini  the  milk  still  contniiui  ibe  greftt«fl 
jmrt  lyf  the  caM?iue  and  stigur;  if  kept  long  enough,  the  fugar  is  eon* 
irened  into  lactic  <?rfV/,  which  coagulates  the  caseine,  predpiCatiog  H 
id  »fiis11  flakes.  The  6&me  precipiiatioti  nmy  be  aecompiiBhH!  bj  ochn 
acids;  the  most  efiectnal  is  ttiat  crmtAined  in  the  r^  Ined  calfa 

AtOPknrh,  the  active  priuciple  of  iicbieh  will  coagu  M>0   timet 

its  fteigbl^  of  milk.     The  augnr  may  be  obt&iDed  b}-  evuporatiug  tbt 
whey. 

The  proportion  of  the  BoHd  ingndients  of  the  milk  is  about  110 
partA  in  1000,  vanrinc  according  to  constirutionf  ibc  amotiut  and  rh^ 
racter  of  ingestm,  and  the  lime  which  has  elapsed  since  pantirifioo. 

The  first  milk  i»  called   the  Ptotofjola^  or  Cvto*tritm,  nm\   tia>  i 
purgatiirc  effect  upon  the?  ebild^  owin^'  to  the  pre^«^nce  in  it  of 
rous  yellow  gmnulutcd  corpuf^cles,  tilled  colostrum  coqm*clcs. 
property  w>on  diMappcars,  however,  though  occasionally  it  returns  »ft< 
the  expiration  of  twelve  month.^,  tsecming  to  indicate  that  tbe 
thouM  be  no  1onp:or  ercourapred. 

Huniftn  milk  contains  more  sugar  and  Icfls  eascine  than  that 
the  cow,  a  fact  to  be  reuieDibercd  in  FubHitiiting  the  latter  for 
former.     The  milk  of  cnruivorous  antmaU^  fed  cxclnsivetj  on  ani 
dirt,  contains  sc>trcelj  a  trace  of  sugar,  while  the  caseine  and  but 
art'  Abundant. 

The  cjuanrity  of  milk  that  can  be  squeezed  from  either  breast 
one  time  i^  about  two  ounce*:.     It  is  not  always  the  largest  bra 
that  Becrtte  most  milk,  ginee  their  great  sise  is  often  owing  Id  ibt 
presence  of  adipose  niarti  r*     Tbe  necretion  is  often  raatcrtally  affecfj 
Dy  emotionsi  &c  ,  so  as  to  become  pnit^onnus  to  the  child  ;  and  it 
often  rendered  mediciuiil  by  substanees  administered  to  the  mother. 

The  iuj^Uinees  of  vicari^ms  secretion  of  milk  are  not  numernus ;  ai 
tn  no  tn$<tance  is  thcTe  any  proof  that  the  elements  of  the  fluid 
pre-cxistcnt  in   the   blood.     The  secrttion  sometimes  occurs  in  w 
doubtt  d  \ ir^ins^  wido«S|  and  women  pst  the  child-bearing  period^ 
welt  a8  in  mules. 

8rru»:Tii»N  ov  Bilk.  —  The  Livrr  is  perhaps  more  universally  pf#- 
M^nt  thnmghotit  the  animal  Ecalo  than  any  other  gland.  It  is  tha 
largest  gland  in  the  body^  weighing  from  three  to  flmr  pounds.  11hi 
entire  organ  is  made  up  of  a  vast  nQml>er  of  minute  lobvfr^,  of  irregit- 
lar  form  I  of  about  the  average  size  of  a  millet-§ced*  Kacb  %f  tbeaa 
lobolcs  h  a  miniature  eland,  eoufaiuing  all  the  component  elements  nf 
which  the  r^land  is  mnde  up^  viz.  :  branches  of  the  hepatic  artery  and 
vein,  branches  i»f  the  portal  vein,  branches  of  the  hrpatic  ducts  j 
Pfcfpting  ccIIk.  The^e  lobuleis  are  eonnect^^d  together  by  means 
areolar  tist^ue  and  anuHtomofeii  of  blond  ve^veU*  The  hfjmfir  nrfi 
ta  distributed  in  a  e^pillary  form  upon  the  wolU  of  the  h«'palic  dm 
and  upon  ibc  trunks  and  hraQcbca  of  the  portal  and  hepatic  ratiii; 
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„erefare  probablj  destined  for  the  nutrition  of  the  orj.iin,  and  not 

ppply  materials  for  the  biliarj  secret iun»  at  least  until  it  has  becotne 

ri,  bj  traversing  the  capillary  system,  From  the  capillary  net* 
the  blood  passes  ittio  branches  of  ibe  portal  vein,  and  tbeDc^ 
I  the  hepatic  veios;  fur  when  a  fine  injection  vrus  thrown  by  Mr, 
^oan  into  the  hepatic  artery^  the  porul  tcids  become  filled,  but  oof 
.bopatic.  The  t*^a  porfsR 
iifics  10  a  capillary  form 
petn  the  lobules,  and 
me  is  called  the  intrr* 
dar  utin,  sending  capil- 
f  twigs  inwards^  which 
terge  towards  tLc  centre 
|he  lubulei  to  form  the 
aiu'  or  inttaiobufar  vrin, 
p  194,)  These  ktter 
iiiuare  in  the  larger 
iks,  which  puss  along 
bases  of  the  lobules, 
Acting  from  ibetn  their 
pns  bh)od ;  these  are 
id  by  Mr.  Kiernau  sub- 
^ar  peins.  The  maiQ 
Ilk  of  the  hepatic  vein 
ttmatea  in  the  ascending 
p  cava.  The  kvputic 
pi  also  form  a  plexus, 
bh  surrouodf;  the  lobules,  connecting  tbcu]  together,  but  not  Foud 
i  branches  towards  iheir  interiur,  as  eomnionly  suppoj^t-d.  Tlieii 
le  of  terraination,  and  their  relation  to  tlie  hrpaik  tr/ia  fi>rQung 
IparencbyiDa  of  the  gland,  are  as  yet.  uncxpbincd*  Theae  irJU  ol 
iliver,  which  nre  the  real  agents  in  the  secreting  process,  are  of  a 
iened  spheroidal  form,  lying  in  pile^^  which  j^eenj  to  he  directed 
p  the  circumference  to  the  centre  of  each  lobule.  Their  dianictci 
|om  1-1 500th  to  1-2000lIi  of  an  inch  ;  ihey  huve  a  dititinet  nuchuH, 
I  a  well-raarked  biliary  tinge,  and  contain  a  granular  imjorphi>iia 
||er  with  a  few  suiull  udipoBe  grannies.  They  are  euttly  obtained 
^separate  condition  by  f^crupiut.'  a  piece  of  fri'»h  liver. 
(be  secretion  of  bite  is  probably  a  eoni^tJint  opcrutiim,  although  it 
I  vary  in  quantity  at  different  times.  It  may  he  diFchariied  at 
ft  into  the  intestine,  or  it  umy  regurgitate  into  the  gallbludder,  na 
pDbablj  does  when  the  intestine  is  empty  and  there  ts  no  stimulus 
ft  to  provoke  the  flow.  In  the  gall-bladder  the  bile  undergoes  a 
oentration  by  the  absorption  of  its  watery  parts;  it  if*  also  mixed 
k  the  mucus  secreted  from  it'^  walls. 

^e  chemical  composition  of  the  bile  is  unsettled.     It  is  of  a  yel- 
Uh'grt*ea  colour,  viscid,  and  slightly  bitter.     It  combines  readilf 


HofiKntatAl  N>rtlnn  of  Ihrpi^  i«np4>rfiHR]  V>bu1#«^  tham 
in^  Ihik  twa  priudpftl  fiyi^tMitK  of  liund^voispvlii;  },  1 
Intra-lobular  TL'Infl.  ptrtidiiiiilitig  tniui  lliv  btifiaUcTuitiB* 
2.  2,  \ni*r\ahii]nr  p\vxu§^  fitrinvil  b>-  brtiiieb49ii  of  Uhi 
portal  viilDi. 


SOS 


FnYSrCLOGT, 


rig.  195, 


tH«|TiiBi  of  Ih*  «rT9tifftnrriC  of  iHi*  r#tUi)«r  p«ri«fii'hjint  (f'h')  of  t1t«  Ifttwum  Liwr^  vltli  I 


Wtth  water,  niixcs  freclj  with  nil  or  fat,  ond  foams,  when  utirr^fl,  Hlli 
BfMip^  wutcr     The  proportion  of  nolid  matter  is  ns^nAltj  from  U  lo  i 
per  cent.  J  nearly  Uio  w bale  of  ibia  ooDBi«ta  of  eubstADoei  peeulUr 
tb«  bile. 

Tbree  distinct  substjincefi  ure  found  id  tbe  biliary  matter: — C%oltp- 
IrriWf,  or  bilc-fjit,  resembling  spermaceti,  and  conaigtinj?  principally  of 
carbon  and  hydrogen ;  (iiiia  acid^  a  oompound  of  aoda  witli  a  peciiliaf 
orgauie  bo<iyt  tiow  rrgardc^d  in  the  light  of  a  futty  acid,  and  df*aeri)ircl 
by  »kome  chemists  ».•»  chuleic  acid,  biliti,  pitToiiiol,  ha, ;  and  n      '  ^ 

tiiatter  called  hifrvrrdtn^  a  Bub^tjincv  i<Jcritic4il  with  the  oh)u;  C 

plaiJta.     In  uddiiion  to  tbene,  the  bite  cont^iin^  some  earthy  ^iu, 

Um$  of  the  liih, — A  porfion  u n qac8 tig n ably  passr«  of(  with  th« 
f»oeii',  thifli  which  iDcludcs  the  colouring  mutter,  is  that  which  Wi-tuld 
bci  injurious  if  retained  in  tht«  blood,  and  is  probnbly  ejtrrenicniiiio}^ 
The  •i/ftp^  ^Mtrtvm  ae<»fDS  to  act  by  rendering  the  fatty  tiiatt«rv  aaluble^ 
and  thus  enublrng  theio  to  be  absorbed  by  the  hictcals.  The  impo^i 
tanoe  of  the  bik^  ha^  been  *ihnwn  by  Schwann »  who  prevented  it  from 
tNMsing  into  the  intcstinet  and  found  that  the  animalj  wajitod^  and  at 
iaat  died  in  a  state  of  great  emaciatioa.  The  secretion  of  btJe  ia 
the  only  function  performed  by  tb«  lirer;  for  the  expc^riments  of  Ml 
Ikrnard  hjve  nhown  that  the  peculiar  sugar  which  is  fuuud  in 
blood  of  the  hepcitic  voin,  and  which  may  be  extracted  frt^m  the  sul 
•tanoe  of  the  liver  itself,  may  be  gener&tod  at  the  expense  of  pratci 
etona  comfK>unds  by  thi«  organ ;  and  the  some  ii  true  of  the  H 
iba  production  of  which  aeemi  lo  be  vicariouji  with  that  of 
Vhtm  Bubstaooes  are  at  mueb  the  produut  of  aecn'tion  m  lli6 
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Iloagti  ihcT  tre  carriod  off  by  the  hcpntic  vein  and  ar<?  di* 
liniinM^d  by  the  longs.  Besides  its  function  as  an  ossimilarinj; 
I  therefore,  the  liver  exerts  ita  secretive  action  in  *^p:jriitinji  the 
carhonaceouj)  port i no  of  the  protein-compounds  which  nre  th^-* 
to  uodergn  retro«rrade  metaujnrphosi?  as  Winj:  ehlwt  snprrjfio*us 
it;  and  these  under  the  three  forms  of  Snjrar,  Fat,  ond  liilo. 
t  auurre*  of  the  hile  tnay  be  found  in  the  disinfejp'ntion  of  tlie 
OHM  and  nervous  tiFsuee  when  the  anmunt  of  f«>od  ia  just  suffi- 
supplj  the  ira5;te  of  ihe  Rysfcm*  the  liver  removing  such  pnv 
|ftre  rich  in  carbon  and  hydrvg^'n  ;  and  in  any  excess  in  the 
cninpounda  derived  from  the  food,  beyond  the  amount 
8  requisrit*  for  the  supply  of  the  respiratory  proetffs,  or  that  cnn 
poBited  as  fat.  Id  this  elimination  of  hydro-cnrbon  the  liver  is 
iiarj  to  the  lungs.     In  the  foetus  it  is  the  gre^it  deearboiJizlng 

regard  to  tb*^  ktnd  of  Uooti  from  which  the  bile  is  gecreted, 
ty  would  prtint  to  the  htpatic  art^^ry,  ahhough  the  cxperiincntg 
ernan  aeem  to  fix  it  upon  that  of  the  ven:*  porta?.  Both  hnvo 
t^upportcrs.  Those  who  embrace  the  supposition  of  the  secretion 
the  hrpotic  (trfrri^f  assign  to  the  vena  portic  the  office  of  mixing 
^A\y  with  the  blood  heterogeneoua  snbslancns  absorbed  from  the 
{pftDd  intestine^i  befure  trunsmitting  ihera  to  the  htart,  Thoso 
(inland  for  the  secn'tion  from  the  vena  portje  iiBsijjn  to  llie  hepritio 

the  office  of  nourishing  the  liver,  which  from  its»  small  niie^  in 
iri^on  with  the  vena  portie,  seems  more  justly  to  be  its  function* 
^KKTION   OF    Ukink,  —  This  Bccretion   is   purely  rj-frrm^jj/iVm/, 

destined  to  remove  certain  effete  s^ubstance.H  from  the  blood, 
f  retention  would  be  positively  injurinus,  As  it  h  the  fonctiou 
I  Uvcr  to  remove  the  superfluous  cnrbou,  bo  it  is  of  the  kidney  to 
d  tyf  the  exeeps  of  nitrogen  in  the  bli»od. 

e  kidney  is  a  (uhuiar  gland,  beitj^z  formed  of  urinif*TOus  tubcSy 
tonvoluted  and  straight,  the  convoluted  being  found  in  the  cor- 
|)ortioti)  the  straight  in  the  niedulkry.  The  cortjcii]  portion  is 
^l«t  vascular,  and  it  is  probiibly  the  scat  of  the  gjciiU-r  part  of 
icreting  process,  whilst  the  medullary  is  concerned  in  carrying 
Icreted  matter;  the  two  parts  being  in  this  respect  analogous  to 
irtioal  and  medullary  portions  of  the  brain. 
the  cortical  portion  of  the  kidney  are  seen  a  number  of  small 
points,  called  Corpora  Malpighiana;  each  of  these  is  cotnpo^ed 
bass  of  minute  blixjd-vessela  very  nuich  convoluted  ujHjri  thiiUi* 
\f  like  a  ball  of  twine,  into  which  a  snmll  afferent  branch  of  the 
artery  ia  aeon  to  enter^  and  an  efftrent  venons  twig  to  emerge, 
loints  of  im  merge  nee  and  emergence  being  very  near  to  each 
y  Each  of  these  Malpighian  eorpupcles  is  included  in  a  flai^k- 
fxpansion  of  one  of  the  tubuH  uriuiferi,  which  is  dilated  to 
^  it.  It  is  at  thU  point,  and  from  the  urUriat  hhnti  of  the  cor- 
the  watery  parts  of  the  urine  are  separated  by  soaking 
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tut* ;  IT*  itfilgliit  tub*':  <l,  fvmir^ 
tttUO  tut*.    M^pill 


bilked  ftbovt  ao 


tbroagh  tLe  walU  of  ibo  blood-TcaMls  unci  lubcj^,  tfi«  blcx^i  Wing  4t> 
Uitied  in  tbe  corf^usclc^  for  tliis  pctptwn, 
Tbe  tMrnout  twig  afber  le&viog  tbii  eorpiteli 
of  Malpiglii^  beoomw  i^ttio  aipilWjTt  s^d 
itit4>rlnce«  mi)x  tbo  unfiiferoog  ttibeft  at 
aootber  point-  and  at  thU  poiut,  and  fnMa 
rrriQUji  blood  p  a^  tD  tht  veoft  yoifim^  tbt 
«rj/ici  matters  of  tbe  urind  ift  aBpttntad  bj 
the  igcQcj  of  cdU  dev«lop«d  ta  Use  mtm 
of  the  tobe.     (Fig.  196.) 

It  would  ibtts  fieeai  thai  ibe  fttoc 
tbe  >U)pigbUn  corposclta  it  to  gtl 
the  eaperflunus  water  in  tbe  bloud, 
from  tbeir  pccuUar  Arm  n  gome  nt, 
well  calculated  to  do.  In  this  r^upvot 
they  assist  the  akin,  which  is  very  lisbta 
to  gT^t  variations  io  the  amount  of  fluid 
it  exhales  in  accordance  with  tbo  t«iD|)e* 
r^iture  of  the  air  around. 

Tbe  quaiitiu  of  mlid  matter  ^lltniDafed , 
hy  the  kidney  has  no  referi>DC^  to 
amount  of  water  to  be  got  rid  of;  bain 
dejiendent  upon  the  amount  of  ir«iii« 
the  ^jalcm,  and  upon  the  quantity  uf  m 
plus  azotiscd  aliment  which  has  to  be  dis<.harged  through  this  chaooaL 
The  avcmge  qniintitj  of  urine  vrndod  in  twenty-four  buur%  bj 
adult.R  who  do  not  drink  more  than  the  wants  of  nature  require,  is  Ikifll 
80  to  40  Of.  Ita  average  spiK^ific  gravity  is  1020.  Tbe  amoaui  vaiM 
la  leas  in  sumiuer  than  in  winter,  ou  account  of  tbe  Urge  c<halati»tia 
from  tbe  skin  in  tbe  former  iK*aBon.  The  quantity  of  mtid  mntfm 
Tariaa  in  health  from  3  G  to  G  7  per  eeut.  About  one  third  of 
•olid  matter  is  made  up  of  aUcalioe  and  earthy  aalla  j  tbe  Kal 
of  organic  compounds. 

The  urine  in  health  u^oally  presents  an  arttf  n^iction;  Ibl 
peikda,  however,  upon  certain  c<^>nditions  furnished  by  the  alinMal^ 
may  be  altered  by  a  change  in  the  in^esta. 

The  moat  import^tnt  constituent  of  the  solid  matters  is  urea,  a  trifl 
parent  cr^ntalline  substance,  soluble  in    water^  snd  crvmUning   wit| 
acids  without  neutrmliaing  them.     Io  chemical  composition  it  ia  idc 
Ileal  with  eyanate  of  ammonia^  viz.  :  2  earb.,  2  ox.,  2  nit.,  4   bf 
The  amount  of  urea  eicret^:d  may  serve  as  a  mea<«ure  of  the  icaa 
Ibe  tyslen,  especially  of  the  muscular  system.     The  average 
of  nrra  is  about  80  fiarts  in  1000  of  urine.     The  amount  eier 
ohildren  is  much  greater  in  proportion  U)  tbeir  bulk  than  in  old  meit/l 
This  eorrofi ponds  precisely  with  tbe  rapidity  of  iuteratitial  obao^ 
dtiereot  periods  of  life. 

Crtie  Of  lithk  acid  ia  another  important  iogredieol.     It  exiats 
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'  proporUoDi  ,11  tire  urine  of  the  lower  vertebnita  llinn  in  niam- 
,  in  whom  there  exists  only  abimt  one  part  id  a  thouj^and  of  urine, 
sfj'ttall liable,  tasteless,  inodorous,  and  nearly  insoluble  in  water, 
fits  ill  healthy  urine  in  combination  with  a  base,  either  ainmoDia 
|»,  which  latter,  according  to  Liebic^,  is  derived  frnm  the  bibiu*ic 
hate  of  aoda,  whi^h  by  yieldingr  up  a  part  of  ite  base  gives  the 
reaction  to  I  be  urine  that  characterizes  ita  healthy  siate.  Its 
y  for  the  base,  however,  if*  so  feeble,  ihat  it  is  readily  thrown 
by  any  other  acid  in  the  urine.  According  to  Keller,  urie  acid 
replaced  by  TJippuric  in  the  urine  on  the  adminifltratlon  of 
)ic  acid.  The  amount  of  uric  acid  is  not  dependent  on  wanftt  or 
but  frequently  on  disenBe,  as  jrout,  in  which  it  is  often  deposited 
the  b!ocid<,  in  com bi nation  with  Boda,  around  the  affected  joints, 
ng  ehafktf  concrHitms.  The  urf?frst  are  commonly  rtd.  The 
Doe  of  iaciic  acid  aa  a  conatituent  of  healthy  urine  is  denied  by 

e  nrine  contains  also  Tarious  paline  raatters,  such  as  muriates, 
ntc*i,  and  phosphates;  the  latter  supposed  to  be  derived  from  the 

of  the  nervous  tis^ue^  info  whuse  composition  phot^phorus  enters. 
{phosphates  are  commonly  yelkiwi^b  wbit^  in  colour  The  quan- 
Uliiu  in  the  urine  is  never  the  ^ame  itj  the  same  individual  in 
pfefes  of  time ;  the  urine  of  men,  however,  gCDeraliy  contains  a 
vely  Inr^er  portion  of  salts  than  that  of  women- 
,B  total  suspension  of  the  urinary  secretion  is  attended  witb 
ly-fatal  results,  the  patient  dytng  with  symptoms  resembling  those 
reotic  poisoning. 

sidca  the  essential  constituents  already  mentioned,  the  urine  often 
iu8  accidentally- mixed  substances,  f?uch  as  artirlcrj  of  food,  of 
f,  or  of  medicine,  which  pass  into  it  unchanged  or  changed,  and 
c^Rietinies  be  detected  in  it  lu  an  inconceivably  short  time  af\er 
nistratioD. 

lis  apparent  mystery  has  been  eiplninod  by  M.  Bernard,  who  bos 
tnstruted  that  there  is  a  direct  couiniunicution  between  the  vena 
a  of  the  horse  (which,  it  will  be  remembered,  receives  llie  products 
leorption  from  the  stomach)  and  the  inferior  cava,  dhtinct  froui 
mmuiunication  that  exists  between  the  portal  and  hepatic  veins  in 
iver.  During  dipestion,  when  the  portal  s^y^tem  is  gorjzcd  with 
I,  a  portion  of  it  passes  through  these  collareml  branches  into  the 

cava,  thereby  greatly  faciiitatintj  the  flow  of  the  remainder 
Igb  the  portal  vein.  That  portion  of  blood  that  has  been  carried 
the  vena  cava  ascendens  is  forced  downwards  towards  the  kidneys 
^t  of  muscular  fibres  in  ihe  waills  of  this  venous  trunk,  comiLenc- 
11  the  diaphragm  and  extending  down  as  tar  m  the  rcrml  veins* 
1)  these  fibres  contract,  the  blood  cannnt    puss  upwards  to    the 

i,  because  the  right  cavities  of  that  orgun  are  already  gtirged  with 
ies  from  other  sources ;  it  must,  thcrefure,  descend.  It  is  pre- 
|d  from  passing  into  the  iliac  and  crural  veins  by  a  valve  at  tbo 
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0|»6fiii>g  of  the  renal  vetnfi,  which  shutu  down  nndcr  tbe  ddwnwinl 
curirntf  nud  thtii  th«  blood  is  campelled  to  eot^r  tbe  rnD«)  rinnt, 
wHioh,  as  well  us  the  itiferior  cava,  ouo  be  seen  to  pul&»t<  uoder  tb^ 
inittM^ular  eontmctiou.  Th\i9  h  is  that  many  »ubi^taneo0  absorbed  fVoB 
ibe  atomach  during  di^^itioD  rea«h  the  portal  system,  and  piaa  from 
ibenoe  to  the  vena  cava  and  rmai  vfin$  withoi^  g»^inp  the  round  of  lb« 
eliTutation.  In  this  way  is  explained  the  frLr|Qt;nt  innocuou^nesfi  of 
poi^oooua  agouta  admiiii.'^t^^rGd  during  digestion.  During  dtgraticm 
there  \a  no  circulariim  in  the  kidney,  ibe  blood  bcin^  earrJcd  into  it  by 
both  art4*no6  and  veins;  the  urine  tberL-fore  will  vary  with  the  fokji 
that  ta  taken»  being  acid  after  eating  antuial  fuod,  and  alkaHoOj  aA*^ 
a  vegelaMc  diet 

During  the  lime  thai  the  stzignation  and  downward  current  are  takuif 
place  in  the  vena  cava  u^cendeua,  the  blool 
from  the  lower  citrcntities  reiches  the  hear 
tbraugh  the  rrna  azt/fjot,  which  has  Well 
sbowD  to  be  equnl  to  tbe  duty  of  establtjihtog 
the  collateral  circulation  in  ca^ea  of  ubntnictioii, 
of  tbe  vena  cava  by  lumoura.  Whether  »ucli 
an  arran^cmcDt  exists  in  man  remains  yet  to 
be  proved. 


t 
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the  testis,  another  tubular  gland  conaiMing 
lobules    fiirtued    of    eonvuluted    fieaitniferoQi 
tubes,    The  number  of  lobules  va  about  45(1 
each  testis,   and   that  of  tubules   sbiiul  S4(l, 
The  diftorent  parts  may  bo  seen  in  Fie 
The  diameter  of  the  tubes  is  generally 
uniform ;    they  anastomose    frtcly   with 
othcfj  without  iocreaging  in  stxe.     The 
originate  in  the  lower  part  of  the  curpon 
liana,  in  the  embrjo,  while  the  ki<iiieyg 
from  the  upper  and  outer  partji.     They 
Ui  de^ernd  into  tbe  scrotum  akx)ut  the  mid^li] 
of  pregnancy;    at    tho   seventh    month    thej^j 
ftmch  the  inner  ring;  in  the  eighth  tbcy  en 
tbe  passage ;  and  in  the   ninth  they  deac^^i 
into  the  acrotum.      8oiDetimi*s  one   or  bol 
remain  in   the  abdomen,  witlioot,  bowover^  ii 
terferiog  with  their  function* 

The  t<perm   is   a  thick,   tenndous,  gn^ 
fluids  having  a  |>eeu]iar  odour  called  tp^^rmatit 
pioliably  dependent  on  the  arf^cretions  niticd  with  it.      It  Itt  diffteuli 
la  mnalyse  it,  in  coniM*<(ii*tice  of  iu  tidmixture  with  ihe  i^ei^retinns  of 
pRMtate  and  Cowper'a  giuoda>      It  is  alkaline  in  itei  reaction,  nnd  eoi 
Uiua  albumi^ii  and  «  peculiar  prioeiplc  calkd  fftmiatm*    Tbe  so  callel^ 
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pitosoa  are  developed  in  the  interior  of  the  spermatic  cellst  and 
I  free  by  their  rupture  befure  fhey  leave  the  tiibuli  of  the  ieHim, 
Are  mippcif)ed  to  cort'e^pond  with  the  pollcti-tubea  of  plantA,  and 
pbably  the  agents  by  which  the  fecundating  mat^^rinls  of  the  male 
ought  into  contact  with  the  elements  supplied  by  the  female. 
•cem  to  be  esseotial  to  the  reproductive  process*  The  sperm 
ftQtains  Beminai  granules^  the  mode  of  production  of  which  eor- 
idai  with  that  of  other  glaods.  The  m}i&  that  are  found  In  the 
are  muriates  and  phospliates,  especially  the  latter.  The  eecre- 
ikes  place  about  the  14th  or  15th  year^  and  contiuuei}  till  ahout 
65 ;  and  during  the  whole  of  ihh  time  b  muoh  under  the  mfta* 
>f  Uie  nervous  nystem. 

S  Splf^en^  Th^miiij  and  TJiyroid  glamh^  and  SHpra-rrnal  Cap- 
are  called  Gloniltfurm  Ganglui„  sometimes  VitacvJar  Ghtnth^ 
fttl  Act  as  diverticula  to  the  circulatiun  in  their  neighbourhood  \ 
[>lceu  to  the  p4^rtal  tireuhition,  the  thymuf  to  the  lungs  in  Autal 
ii6  thyroid  to  the  cerebral  circuialiou,  and  the  supra-rennl  cap- 
lo  ihe  kidDcy.  They  all  ^eexn  to  share  likewise  in  the  prepara- 
f  the  nutritive  matiTistk  of  the  bluCHJ,  amdiing  iu  thia  nispcct 
m^h;itic  syjitcm,  to  which  they  seem  to  be  appendages. 
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[hat  ftiTictioii  by  which  the  heat  of  organlied  beings  ia  generated, 
\cpurce  of  this  heat  has  long  been  a  disputed  question  among 
llogiists.  From  the  fact  that  plants  are  cupable  of  genenitinjr  an 
Hi  of  heat,  sometimes  fuT  above  that  of  the  surrounding  niLdium^ 
cqnivoc^l  indication  is  given  that  wc  are  to  look  for  itn  source  iu 
'game  functions  and  not  in  those  of  animal  life.  In  examining 
^eoomena  in  planlji  which  bear  any  relation  to  this  source,  we  at 
[>ercdve  that  an  absorption  of  oxygen  and  extrication  of  carbonic 
»re  continually  taking  place  (coustituling  the  respiraiion  of 
i),  and  that  the»e  processes  occur  wilh  ^reat  activity  at  the  time 
the  evulutioQ  of  heat  is  most  remarkable^ — ^that  of  germination 
lowering. 

animaK  an  approximation  may  be  perceived  between  the  amount 
ygen  consumed  and  of  carbonic  acid  given  off,  and  the  amount 
It  liberated.  Some  physiologists  have  thought  that  this  carbouio 
ras  formed  la  the  lungs,  and  the  resulting  heat  distributed  to 
fsitcm  by  the  arterial  vessels,  they  having  a  greater  eiipacity  for 
ban  the  veins }  but  it  has  alreaidy  been  shown  that  the  carbonio 
I  ftLirmed  in  the  tissues  and  not  iu  the  lungs;  as  the  latter,  thcro- 
S&nnoi  be  the  point  at  which  the  beat  is  generated,  it  must  bo 
id  thraugboat  the  system.  Exercise,  or  any  inerca^e  in  the  nu* 
r  operations  of  a  part,  ia  alwaj'S  attended  witlj  an  elevation  of 
rature,  as  well  as  an  increase  in  the  extrication  of  carbonic  acid. 
i  fonnatinn  uf  carbonic  acid  by  the  union  of  the  oxygen  absnrlK^d 
'  with  the  carbon  set  free  froua  the  body,  is  the  main  sourco 
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of  the  bent  gGDerstcd  with  to  ibo  aDim^  nj&ttm.  The  imomii 
carUiti  oouaumcfl  in  24  hours  U  oat  Aufficieol,  however,  to  iccoont 
ail  the  beat  liberated ;  we  muAt  therefore  look  to  other  fonrees.  Tl 
it  is  oot  iffpcnticnt  on  oerFoua  inflacnce  u  evident  from  the  httl 
the  proocss  oi*cuna  in  vegotables.  Perbups  tho  formalioii  of  Ibt 
•ecretio&s,— fluidfl  having  a  less  capacity  far  beat  tban  arterial  blood, 
—  may  be  aocoiopaciied  with  the  elimiDatioD  of  ac^Dtc  Uteni  heal.  Il 
ia  alio  iUgg^ted  that  the  uoion  of  oxjgen  witb  b^dro^o,  pbqopliisfva 
afid  aulpbur,  and  the  coovere^ioa  of  the  ptaHtio  fluida  into  aolida,  iMf 
likewiae  explain  the  source  of  ^ome  of  tbe  be&t  tbat  la  tiii«coaiiii(e4  lor. 

Tbat  the  cuJaneotu  rti^pirathn,  i»  tiuWrxlent  to  ibe  \\  ^  noe  of 
the  beat  is  evident  from  the  fact  that  if  the  batr  of  ru:  hand 

oflf,  and  the  surface  cove  red  with  varnidb,  tbe  tempera  lure  loj^tmitlij 
falla. 

Diaeaaes  that  involve  an  accelerated  pnlee  and  aiijimiented  reopifo- 
lioa  arc  geoeralty  accompanied  with  elevation  of  the  temperaUiM* 
Tbe  converse  is  also  true.  The  ordioarj  tcniperature  of  tbe  bomaii 
body  ranges  from  9^^  to  100*^  Fabr.,  varying  tut  a  few  depcreea  above 
or  below  when  tbo  tempenUure  of  ibe  surrounding  anediani  ia  elevalod 
or  depressed. 

Man  \&  able  to  resist  high  degrees  of  temperature  (provided  llio  om^ 
rounding  air  be  dry),  by  the  evaporation  of  the  pf^rtipimtory  aeeralioii 
from  the  t»urfuce  of  hb  body.  The  li^as  the  age  of  tbe  iudividnjl,  tbo 
lese  is  bis  ability  to  maintain  an  independent  temperature^  tLt!  huiuaii 
iufaot  La  tbis  respect  resctnbles  a  cold-blooded  aniiual. 


ANIMAL  FUNCTIONS,  OR  FITNCTIONS  OF  RELATION. 

Tub  Animal  functions  art  oo  called  because  they  are  peiroliar  I 
that  cloAs  of  organised  b^gs.     They  render  tbe  individual  oooo 
of  external  impresoionSp  and  capable  of  executing  »p(»iilafieoiio 
wa/$fi%  uA  aro  dopondent  for  tbtlr  exerciiie  on  the  Olialoooo  if^ 
■onrois  ijoteoiL    They  are  thus  classified  : 

Ist,  Sentation, 

2d.  Mmcuhr  Mfitton. 

Sd*  Menial  Munt/tatation* 

It  has  been  *hown  (pages  240-241)  tbat  into  tbe  compoaitioo 
ibo  nervous  structure  two  distinct  kinds  of  matter  enter,  vis. 
^a^  or  rtstrular^  and  the  irAi/e  or  fuhular ;    tbat  thaso  two 
differ  not  only  in  structure  and  colour,  but  aliso  in  /unHitm^  tbe  ^^     ^ 
or  vfficnlar^  being  a  generator  of  nervous  influence,  and  tbo  vrkiit  tl 
carrier  of  ibis  influence  to  the  varioui  parts  of  the  body.     A 
of  those  two  kinds  of  matter  eooatitutei  a  ffanjflifm^  or  nervoMM  n 

Our  fuodatttootal  idea  of  a  nervous  system  oon»ist4  of  a  ^nmgHstl^^ 


tbns  eotnpnsed,  and  o.  set  of  tmnkfl  composed  of  the  lohiie 
nffir  m&iier,  coDoeclitig  tbe  central  organ  with  the  different  porta 
|e  fiibric*  These  trunks  or  branches  are  distributed  to  the  smsory 
lloff  or  organt^  and  to  the  mvscles  or  motor  ort/ang.  The  Jirsi 
lire  ond  eonvey  impressions  from  tbe  periphery  io  the  centre,  and 
iCDoe  called  affnretit.  The  latter  convey  motor  mfLnenti^  from  the 
pe  Io  tbe  periphery,  and  are  hence  called  efferetu.  The  first  are 
Uttnes  called  ^n^ory^  from  their  connexion  with  9cn*atioti;  the 
f  are  likewbe  aometimes  deaignated  mot&ry,  from  their  connexioti 
tnascular  contraction. 

^  functional  activify  of  the  nenrons  system  is  mninly  dependent 
?  the  due  supply  of  oxygenated  blor>d ;  this  is  CBpeciaJly  necessary 
\e  pointa  at  which  changes  ortf/fnatej  not  aeeming  so  necessary 
be  mere  conduction  of  impressiona.  In  accordance  whh  this,  we 
the  centres  and   the  peripheral    extremities  of  affermi    nervea 

Kduly  supplied  with  arterial  hhmd ;  any  intcmiption  to  ita 
being  attended  with  an  immediate  arrest  of  their  functions. 
be  other  hand,  any  increase  in  the  supply  of  a  part  is  attended 
mn  exaltation  of  its  function,  as  is  seen  in  active  congcUxmi  of 
irain  and  spinal  cord.  It  in  now  a  jrone  rally -received  phyaiologi- 
*uth,  that  the  functional  activity  of  the  nervous  system  is  mainly 
bdcntj  not  only  upon  the  due  supply  of  arterial  bloody  but  also 

the  combination  of  its  oxygen  with  the  eltments  of  the  nervous 
lure. 
«  physiologioal  consideration  the  nervous  system  may  be  divided 

thre4S  great    divisions,  the   Cercbroqiinal ;    the  Reflex^  or  true 
\l;  and  the  Great  Sympathetic, 

le  Cerebrospinal  includes  the  cerebrum  and  cerebellum,  with  the 
\nt  and  motor  ncrvet  that  run  to  and  proceed  from  them  alonp  the 
of  the  brain,  or  along  the  spinal  marrow^  to  every  part  of  the 
EH.  It  preaidea  over  sengation  and  voluntary  motion, 
le  Refirx^  or  true  npijial,  includes  the  gray  matter  of  the  m^uUa 
gaia  and  tpinalit  as  its  centre,  and  a  peculiar  set  of  fibres  run* 

to  and  prooeediog  from  these  centres,  called  offert^M  or  exritor, 
ffvrent  or  motor**    It  presides  over  involuntary  or  cjcdted  move- 
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le  Great  Sympathetic^  or  ganglionie^  consists  of  a  scries  of  gan- 
m  each  side  of  the  vertebral  column,  extending  from  the  base 
m  cranium  to  the  os  coccygts,  and  conmiutVicattng  both  with  the 
1  and  encephalic  nerves,  sending  its  branches  along  the  arterie** 
Mirticukrly  to  the  organs  of  the  nutritive  functions.  Its  office  is 
Med  to  be  to  bring  the  functions  of  organic  life  into  relation  or 
aihy  with  those  o^  auimal  life. 

e  changes  which  take  place  in  a  nerve  of  any  of  the  above  divi- 
,  when  it  is  in  action,  are  known  to  us  only  by  the  efiecta  they 
loe  on  the  sentient  mind,  or  on  muscular  parts.  There  is  no  alte- 
.  the  phybicai  appearance  of  the  nerve  or  ita  fibres,  which  can 
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\m  detected  bj  our  aided  or  Dnaided  vieioii,  und  j^fc,  f\mm  the 
Uneoua  effect  produced  by  stimuli,  and  its  as  euddcn  ce«Mitiofi  on  llie] 
withdrawal,  we  can  refer  the  pbenomena  to  nothing  bo  readiJj  aa  to 
moieruLir  rhafuje^  rapidlj  propagated  along  the  cOQra«  of  a  nerrv  f\ 
the  point  uf  applioatioD  of  the  atimulus.     According  to  Bowmai!, 
arrive  o/  poiaritjf  ig  induced  in  the  particles  of  the  ncrro  by  ibe  aetii 
if  the  atimutuSf  which  h  capable  of  exciting  an  analogoua  change  is 
Otbt*r  purtick**,   whether  muscular  or  nervaus;  whence   retulft    tb« 
peculiar  cffecta  of  the  ncnre's  influence.     If  this  doctrine  b«  Ieii9bl6» 
the  inference  resultn  that  the  nerves  are  not  mere  pamvt  txmdu0»r% 
but  that  the  whole  extent  of  the   fibre  between  the  stimulated  point 
and  the  peripheral  extremityj  or  central  termination,  ii  tbo  fisal  of 
cbnngie. 

The  organic  changes  produced  in  a  nerve  by  either  mtmhil  otpkj^ 
§nai  ytimuli^  develope  that  remarkable  power  known  as  the  nrre*3m$ 
fnrrt^  or  vU  nervosa.  Of  the  nature  of  this  power  we  knov  notbin|[. 
That  it  ia  not  u/endral  with  electricity  or  galiranism,  aa  waa  otice  aup> 
posid,  ia  now  efta Wished.  The  following  experiments  prove  thia.  If 
a  ligature  be  placed  upon  a  nerve,  its  power  of  cood acting  nerroiia  in* 
^ucnce  is  lo^t,  while  tt  atill  continues  to  traosmit  electrical  eurrenta. 
A^ain^  if  a  section  of  a  nerve  be  removedf  and  ita  place  be  supplied 
by  an  electric  conductor,  electricity  will  still  pass  along  the  nerve,  but 
no  nervous  force  will  be  propngnted  through  the  conductor  to  the  patta 
tieyoitd.  Ljifitly,  the  conducting  power  of  nervo  for  electricity,  ao- 
o«»rding  to  Mattcucci,  is  not  more  than  one-fourth  that  of  moaeW; 
bence,  if  the  nervous  force  were  electric^  it  would  l«ave  tho  n«ri«i 
and  foll»>w  the  muscle  in  pri'ferenoe.  It  seems  to  be  a  peculiar  powor 
developed  in  the  nervous  »ttnicturc  under  the  influence  of  ippmpria^ 
atiruuli;  ^nai  as  cvnt  rati  titty  ia  developed  in  a  muscle,  tinder  ainiiLr 
intltience* 

Noiwith^taodiog  then,  the  gre^it  analofi^  (bat  exiata  between  tL« 
nervous  p<^wer  and  eh  ctririiy^  we  fire  not  wamut«'d  in  regarding  tbeiA 
ft  identical;  their  true  relation  will  be  best  exprvai^d  by  iaying  that 
they  are  so  closely  **  corralatrd*'  that  each  may  be  the  means  of  es> 
oilittg  the  other.  For  instance,  when  a  current  of  electricity  ia  aflml 
along  a  motor  nerve  for  a  short  dii«tance  only,  it  will  excite  oonttaalM 
in  the  muscles  to  which  it  ia  distributed ;  when  along  a  sensory  mmrmf 
it  will  excite  in  the  sensorium  ibe  peculiar  aensations  to  whicb  that 
nerve  miuistera.  So  on  the  other  hand,  the  nervous  force  ia  capabU 
uf  generating  electricity,  as  is  seen  in  the  ease  of  eterlriod 
Thi  ae  **j'jfre*"  ihertfure  would  se<m  to  bear  the  same  relatioii  to 
other  a*  Moi^hanical  Motion,  Heat,  Light,  Klectricity,  MagneCJam^ 
Chemical  affinity,  which  ahhou^'li  r^-gurdcd  aa  tlMnrt /"*-'**  *r«. 
coming  to  Ih:  considered  as  mutually  eonvcrtible;  sotbiu 
operating  upon  a  certain  form  of  matter  eeuica  to  maiUMn.  *L^i^ 
deielopea  another  (a)  in  ita  stead ;  which  latter  (B)  may  be 
ferlcd  into  the  flrat  (A)  or  into  some  other  (e)  which  may  reprod 
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Eb)  or  sotn^  other  (D  or  e).  Tbas  motion  sndtleDly  arrested  pro- 
ht^at;  Heat  applied  to  twodieslinilarnieUls  produces  electncify; 
Iridty  again  maj  develop©  motion  or  chemical  nfiSnity  or  ii^bt. 
io  thi^  way  that  "foroea"  are  said  to  be  ^*  eorrejated**  or  muta- 
fonvertible. 

%e  fanetions  of  psHicular  nerves  may  be  diBcnvered  by  examining 
[anatomical  distribution.  If  a  nerve  h  discovered  to  low  itjsflf 
f\y  in  tb©  pubstanoe  of  muftkM^  it  may  be  inferrmi  to  be  chiefly 
pttrely  motor  or  tffertnL  If,  on  the  contrary,  it  can  be  tmeed  to 
litibranouK  expaniiion,  cutanermg^  mtirouMy  or  otherwise,  there  m 
I  reaaoo  to  beUeve  it  an  nffrrmt^  or  nensor^  nerve.  If  a  nerve  is 
Ip/y  diatributed  uprin  a  surfuce  adopted  to  receive  impresitinris  of  & 
*i/  kind,  it  may  be  inffrred  that  it  is  incnpnble  of  remviD*^  or 
fitting  any  oihers.  Such  a  nerve  is  said  to  be  one  of  fj^rcial 
hifity^  to  di6tinpii>h  it  from  thf^e  that  transmit  iniprc^fiionR  of  a 
ral  character,  and  which  are  culled  nerves  ot general  gen^iLUit^, 
I  conaideriop  the  functionfl  of  the  varicus  purls  of  the  nervotia  nyn- 
it  18  best  to  begin  with  the  tpi n ft!  marrow ^  which,  wiih  its  crarjial 
mgation,  the  metht/hi  ohfonijofn^  may  be  regarded  aa  the  eaaential 
ftf  the  n^rpou*  it^siem  of  vertebra ta* 
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^e  Spinal  cord  is  to  be  considered  in  a  twofold  light  Ftnt.  Ai 
iTcyer  of  ner^^njs  agency  to  and  /Vf;m  the  brain.  Secrmd.  As  an 
hiator  of  nervrius  Influence.  AH  the  cerebral  nerves  ure  subject 
le  influence  of  ihe  bruin,  and  all  the  fj^inal  nerves  are  subject  to 
nme  influence  through  the  medium  i>f  ihe  f^pjiial  cord.  As  aoon 
^e  tnmsmission  of  this  influence  is  interrupted  hy  division  or 
Ida  inflicted  upon  the  eord,  inipres^jnnR  on  seutiiiivi'  nerves  cenge 
I  propagated  to  the  sensorium*  and  the  brain  loses  the  power  of 
i/iiri/y  exciting  the  action  >'f  the  ftfotor  nerves  which  are  given 
^elnw  the  injured  point.  AH  the  nervci^  alntve  tins  point,  how- 
I  fitlU  transmit  impreSbionSi  and  are  subject  to  the  influence  of  the 

pe  fthUe  fihrovrt  matter  of  the  enrd  is  not  to  be  regarded  ns  the 
pon  trunk  of  all  the  nerveg  of  the  body.  For  although  maTty  nf 
(hreff  of  the  roots  of  the  spinal  nerves  become  continuiujs  with  the 
lludinal  fibres  that  form  the  white  stniodj*  of  the  spinal  t^rrd,  it  \n 
p  meaod  certain  on  I  hat  account  that  they  pass  on  to  the  bniin, 
1^1  ief  part  of  the  longitudinal  ^trandj*  of  the  cord  being  apparcnily 
^  tip  of  commifisural  fibres,  wliich  form  an  intimate  connexion  be- 
1  iff  difft-rent  segments,  us  in  insectn.  It  is  ea**ily  seen  that  if  the 
I  mutter  of  the  spinal  cord  wns  direc'ly  conlinuous  between  tlie 
|of  hpintil  nerves  and  the  bruin,  thr.'  diameter  of  the  cord  ought  to 
|k^  jis  we  jijiproitch  tht*  cervicul  region. 

Dal  coid  ib  traversed  by  an  anterior  and  a  poaterior  fisaurej 
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dmding  it  into  two  lateral  Italvrf,  each  of  these  aIi«o  is  inirlEed  hj  twt 
furrowfi  on  e«oh  side,  Fubdividintj  it  into  three  coIuiwds.  There  w«| 
therefore,  upon  each  half  of  the  cord,  an  atiferior ;  mithilf^  or  loleraff 
i,n<\  pofierim'  columo.  Each  ppinal  nerve  ariacs  hj  imy  nx?tj,  an  amf^ 
rior  and  a  posterior.  The  anterior  root  juios  the  spinal  cord  near  th 
anterior  furrow,  and  the  posterior  near  the  poittrit/r  furrow.  (Kii 
198.) 

The  functioDB  of  these  two  roota  are  now  e9tah1ifthed.     The  pnale*^ 

rior,  which  h  iihcd 

Kg.  196.  by  having  a   .  utwn 

it,  11^  the  iiiTen-ut  rtnit.  rart 
of  ita  fihrea  run  oo  to  the 
brain,  convening  impraa* 
fiona  to  that  orgio ;  pari 
termtnaic  in  the  graj  nat- 
ter of  tho  {spinal  cor4,  la, 
like  maiioer  conveying  iti 
pref.*iiona  to  the  latf4»r. 
a  word,  the  poiitfrii»r 
ia  tbo  fnvfory  and  etcily 
root. 

The  anterior  ia  the  m 
r^nt  or  mritor  rot4. 
of  itj  fibre*"  come  from 
brain )  conveying  volunCar 
tnotion ;  part  have 
ori^'ifi  in  the  ^rtj 
of  tbe  f^pinnl  cord,  and 
convey  cm  of  ej-citaf  inoCio 
from  that  ci-ntre.  The 
fibres  of  both  rooU  which  are  QDconnected  with  the  brain ^  cotutituD 
ibo  ayatem  to  which  reflcic  actions  are  due,  and^  with  the  irraJF  tiian< 
of  the  apinal  cord,  constitute  a  dtgtinet  nervous  cinfr.  Part  of 
afferent  or  excitor  fibfc»i  after  traversing  the  tfrny  substancf^^  p<u(»  o<i 
on  the  samefiide  as  the  efferent  or  motor ;  wbilst  another  [>orrion  er 
to  the  *rppfi4i(t*  aide,  and  forms  part  of  i/i  effcrerit  truuka.  Ka<h 
ipiiml  ueive^  theti,  containa  ai  least  four  seta  of  fibres — 

I    A  $enaory  bundle,  paasing  upwards  to  the  hmtn, 

U.   A  motor  set,  conveying  the  iafiuenoe  of  volition  and  emotioo  down- 
wards/W/m  the  brain > 

III.   A  set  of  e^citor^  or  centripetal  fibres,  terminating  in  the  Una 
spinal  cord*  or  ganglion,  and  eoDveyiDg  impressions  to  it 

rV.  A  motor,  or  centrifugal  set,  arising  from   the  same  gangliooi^ 
centre  (or  true  ppinal  marrow),  and  conveying  the  motor  ioflnen 
tisfleo  ted /r</m  it  to  the  musclea. 


f<<«  of  lh«  ^ukicHur  born,    k, 

i,^.kMiij  inUrlof  iTKii.     a.  Atit#- 

r  fl«»ur«-    p.  Af)ti»rlor  horn  of 

j-lfttvraJl  colunui  ^firvtti  k  to  «,) 
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Of  these,  the  Jir$t  and  third  are  united  in  the  posfertor  or  afferent 
njoi  ;  the  $eamd  zn^  fourth  in  the  anterior  or  efferent  root. 

The  functions  of  the  I.  and  II.  bundles  have  been  treated  of  when 
speakings  of  the  spinal  cord,  as  a  conveyer  of  nervous  influence  to  and 
from  the  brain.  The  III.  and  IV.  are  now  to  be  considered  in  con- 
nexion with  the  eord  as  an  originator  of  nervous  influence.  These 
Utter,  with  the  gray  matter  in  the  centre  of  the  cord,  constitute  the 
refUx  ^Mtrm, 

The  spinal  eord  has,  in  virtue  of  the  gray  matter  in  its  composi- 
tion, or  the  ganglionic  cells  collected  in  its  interior,  certain  prop<'rties 
which  characterise  it  as  a  central  organ.  It  has  a  proper  inherent 
motory  power,  which  it  communicates  to  its  nerves  independently  of 
the  brain,  a  fact  which  is  proclaimed  by  the  state  of  permanent  con- 
traction of  those  muscles,  the  sphincter,  for  example,  which  depend 
most  immediately  on  the  spinal  cord.  If  an  animal  be  stunned  by  a 
blow  upon  the  heiid,  or  even  decapitated,  in  some  instances,  it  will 
still  retain  for  some  hours  the  power  of  moving  the  extremities  when 
the  integument  is  pinched,  bat  without  the  least  consciousness,  or  any- 
thing like  volition ;  the  motions  are  automatic,  and  proceed  directly 
from  the  spinal  cord,  in  consequence  of  an  excitement  or  stimulation 
of  its  substance  effected  thniugh  the  fibres  of  the  spinal  nerves  that 
terminate  in  its  gray  substance ;  the  motions  are  purely  reflex  ;  —  in 
otlier  words,  motions  which  arise  from  stimuli  conveyed  to  the  spinal 
oord  by  centripetal  or  afferent  nerves,  which  stimuli  are  reflected  from 
tM  cord  by  centrifugal  or  efferent  nerves. 

These  movements  will  also  continue  if  the  spinal  cord  be  cnt  across, 
•o  as  to  make  two  segments,  one  for  the  upper  and  one  for  the  lower 
extremity;  each  pair  of  members  may  be  excited  to  movement  by 
stimuli  applied  directly  to  themselves.  Tiie  same  phenomena  are  wit- 
ije>S4*d  in  the  human  subject  when  the  spinal  cord  hns  suffered  injury, 
or  disease,  in  the  middle  of  the  back,  provided  the  lower  segment 
remain  sound,  and  its  nervous  connexir)ns  with  the  limbs  are  un- 
injured. These  facts  prove  that  sensation  is  not  a  necessary  link  in 
the  chain  of  reflex  actions,  all  that  is  required  being  an  afferent  fibre, 
capable  of  receiving  the  impression  and  conveying  ii  to  the  centre;  a 
ffiingl ionic  centre,  composed  of  vesicular  nervous  substance  into  which 
the  afiferent  fibre  passes ;  and  an  efferent  fibre,  capable  of  transmitting 
the  motor  impulse  from  the  ganglionic  centre  to  the  muscle  which  is 
to  be  thrown  into  contraction  (Fig.  199) 

There  is  scarcely  any  evidence  of  a  disposition  to  reflex  movements 
of  the  limbs  of  the  human  body  during  health,  or  in  the  waking  con- 
dition, these  movements  being  restrained  by  the  controlling  influence 
of  the  brain.  Bat  when  the  spinal  cord  is  in  a  state  of  unnatural  ex- 
citability, as  in  tetanus  and  in  hydrophobia,  or  during  the  presence  of 
strychnine  in  the  system,  or  when  the  communication  of  cerebral  in- 
fluence to  the  limbii  is  cut  off  by  diHcase  of  the  spinal  cord  or  brain 
itself,  spasms  may  be  excited  io  the  extremities  often  by  the  slightest 
27* 
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fh*    dlCr*r#nt   (ctonpt   of    ti*Tyr«f    ftlrw ;    a  a, 

T««tmiUr  «ab«UiH  '  -    ji-o> 

|«f  iul«l>nr«  of  iucm 

•emI   r*,  lb«  P|»tt<<  or  nm«, 

lb*  upttiftl  our<t    On  HO  bvvlTrrvDi 

«r  motor  n»Tf*  aoovlif  i  '>  i«|i»tt»,— <* 

lh»  «rr»br»l  partlna  (<^  .lutarx  bk^ 


toQcli,  It  i«  to  be  uodenlood  i 
tKis  expUtiAtioQ  of  iIm  mflcx 
t} stein,  that  the  spibii)  cord  Iiai 
tbe  power  of  reflecting  tbi?  acIioq 
of  aeoftiiive  ncrvcM  upm  Ui« , 
motor  Dfrres,  without  it«elf  per 
ceiving  the  imprcsftion,  io  UiU^ 
wordjSf  without  po^s^ssifig  •^nii 
tion,  that  being  •  functioii  esclti 
ftivelj  of  the  bmiti. 

It  lA  probable  that  ill  coofiil* 
sive  movements  are  pro<iii€t4 
through  the  agenuy  of  the  spintl 
cord  and  medulla  oblongata,  ritbcc 
by  irritatioo  »cat4>d  in  the  cord 
itself  (crnfrie  irritaiim)  ;  or  bj 
causeii  fteated  al  a  diatanoe,  tb« 
irritation  of  which  ia  tranRiuittrd 
to  the  epiual  cord  (jxt&Uric  irri^ 
tation). 

The  (jantflumie  tytffm  of  tlie 
lower  ordem  of  animala  doot  not 
correfff^K>nd  with  the  tjrtai  aywi- 
pa  the  tic  or  gan^lionir  of  tht 
higher  (the  latter  system  existing  only  in  thoee  of  looat  perfaot  iiA»* 
loproetit),  but  with  the  r*ji^x  or  true  tftinal.  In  tbe  lower  ord«ci,  the 
ganglia  are  acattered  over  various  parts  of  the  b<^y,  in  the  leech 
around  the  mouth ;  in  the  higher,  they  are  colieeted  into  one  comoioii 
centre,  the  tpinal  corti. 

In  regard  to  the  /unHtmit  n/  $hr  co/iimnt  o/  the  rtmf,  nntTiinf*  rfrfU 
nite  ii»  at*ttled.     Id  the  opinion  of  some  physiologieta  i  !  it  i 

Valentin),  bcfiidee  being  concerned  in  acnwition  and  ii4,-».  ■*./»  *het» 
the  iMj^trtior  column  ia  irritated,  at  the  point  where  the  nrrrea  iif 
either  extremity  are  given  ofT^  that  extremity  it  extfuded ;  and  that 
whein  the  antrrior  )»  irritated,  the  extremity  hjicretf.  According  to 
others  (TiKJd  and  Bowmao)^  if  it  could  be  proved  that  the  anterior 
r««otA  wlto  cxclasivrly  oonnected  with  the  anterolateral  colutnna,  and 
the  pn«tcrtor  r(H>ta  with  the  posterior  columna^  then  there  would  h« 
gf^  uud  for  the  belief  that  the  functionn  of  the  columns  corresfpood 
with  thr»Be  of  the  roots;  but  nothing  is  more  certain  than  that  h^h 
rtiotj  are  connected  with  the  antero  lateral  columns;  and  there  &»  a 
doubt  ma  to  whether  the  posterior  roots  have  any  connexion  at  all  witli 
tlia  posterior  eolumn.  Hence  they  are  di^poeed  to  beliere  thAt  ikm 
ftnten^hiteral  eolumus  are  both  motor  and  itemi'im.  They  are  nkn 
dttpoaed  to  believe  that  the  poeierior  oulumna  have  a  function  diffcttnt 
from  thai  usually  assigned  to  thccn.  They  uvay  be  In  pari 
vttral  between  the  various  acgments  of  tiie  ci^id^  and  in  part 


^ 


rl6  the  ftincftioD  of  the  eercbellum  in  co-ordinjititjg  and  rcgaktiDg 
OTemeDt  necessary  for  perfect  locomotiuQ. 

f  FUNCTIONS  OF  THE  MEDULLA  OBLONGATA. 

kt  brain  and  ppirml  cord  act  on  eacb  otber  through  the  medium  of 
tiediilla  Oblongata;  hence  tht^  iniportahce  of  a  knowhtlce  of  the 
It  of  the  different  columna  or  bt](idh*s  of  fibrta  of  these  parts 
prists  of /r/iir  principfil  purfs.  1st.  The  Auferior  rtfmmuUy  or 
ra  Ptffftmuhihfi ;  Ifd.  The  Olivary  Jioifivti^  or  Corpora  Olu 
3d.  Rrtti/urm  BofiicA^  \}T  CWrpftru  Rrntlftjrmm ;  t^omc'timefl 
P^ocfMus  a  Cvrebtlh  afi  MpJulhrn  Ottfojftjfitam  ;  4th.  The 
rioT  P^ramidij  or  Corpora  I^rumidulia  I'osh^iora.  (Figs. 
hd  20L) 


BL—  Pflplefior  fiew  of  tui-Oulta  rih|ciTii:iitiu  f*  p.  Pj«j<(^rfor  pyi-iimldf.  r  r,  Rnnilfartik 
KMAfKywHI  tit  €  e.  poirtt'TltiT  dtlyfndiN,  nnil  d  d,  UUtmI  r«ut  of  «iit«ro-liiliinil  unliimnA, 
|rar7  odujiinB,  u  nveu  on  the  floor  ot  lh«  fcurtti  Tuijlrlcla,    n  n.  J'ibrcfl  of  MVeuth  [rair 


by,  w  vt^^frtihr  mtiffer^  in  this  portion  of  tht*  nervous  cen- 
bi'ipally  aggregated  m  three  pairs  of  ganglionic  cenire^i,  of 
I  the  anterior  forms  the  nucleus  of  the  olivary  bod}%  rbe  iaterol 
h  reiitiformi  and  the  j3©«f''ri'or  of  the  posterior  pyramidal, 
Iconsidering  the  functions  of  these  parta  it  h  inipi^ssible  to  etpa- 
kvru  cotupletelj,  they  are  so  clo&i^ty  eounocted  with  each  other, 
^«  fuDCtioua  of  one  part  are  bo  readily  affected  by  any  change  in 
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Ibote  of  the  olliers.     In  tracing  the  four  dlvtiiioiia  of  tEe 
f/blfttujiitaf  ibe  (MiJowiag  are  ibuud  lo  be  tbeir  <H)DQcsiaQ#  vith  Um 
brurn. 

The  antrrior pyramiiit^  wbicb  consiiit  cntirt'l)-  of  fibroufl  stmclui 
mu)-  be  e.iid  to  eoun^et  tbe  motur  6brei^  of  ihe  cerebral   bciiii?i<]>btr 
iPiib  tbe  aiitero-laiintl  coIudida  of  the  spinal  cord.     They  bavc  al»o 
connexion   with  Wm  cercbcBam.     IWt    of  their   (ibres    decu 
large  portKni  of  tho&o  that  procci  d  ft\»in  tbe  right  h«'itjij»pheri! 
ovtT  iuto  the  ^/(  side  of  the  cord;  »iid  tboi^e  frotn  tb«;  l«'ft  hem 
into  tbe  right  »ide  of  the  cord, — an  arran|j:ement  which  fully  r^L 
the  froquent  occurrence  of  pantlytio  affcctiona  on  tbe  oppo&xte 
from  that  affect^jd  iu  the  brain. 

The  olivary  boiiUt  probably  constitute  the  essentiul  poritcm  or 
nttrJeui  of  tho  medulla  obtoogataf  that  on  which  Its  pi^wer  as  mo  todt- 
puudent  ceutre  depeuds.  This  opinion  seems  (Supported  by  the  fact, 
that  these  bodies  and  the  ccntml  portioo  of  tbe  lurdulla  oblongata 
eon  tain  that  intc*ruiixture  of  vesicular  hndjUjrovi  matter  which  toD- 
Milute*  the  muiu  character  of  a  Dcrvous  centre.  It  is  proballj  tbt 
centre  of  tbe  r^ijiircUory  nerte$.  The  olivary  bodies  are  com 
above  with  the  cerebral  hemigphere^  and  corpora  quadngemii 
below  with  the  antero- lateral  columns  of  the  spinal  ci^rd. 

Tbe  re$h/tirm  b<  dies  are  believed  to  be  associated  iu  funetloo  with 
Iht"  bcminpheres  of  the  cerebelluni,  and  ihe  poil^or  rolumnt  of  the 
fpinal  cord ;  a  band  of  arciform  fibres,  however,  passing  over  to  Ui« 
ant  ro-Uteral  column  on  each  side. 

Thi*  pfi*irrior  pi/ramids  ore  i» opposed  by  Fome  to  have  the  iiiQeiion 
of  connecting  the  different  se|rment8  of  the  cord  with  each  other.  By 
Mr  Solly,  the  gray  nuclei,  situated  imtnediateiy  beni'tth  the  fourth 
Teniricle,  are  reguixled  as  the  gangliu  of  tbe  sense  of  hearing. 

The  medatla  oblongtilai  has  the  j^enerat  properties  of  the  spinal 
cord,  it  hai  tbe  same  property  of  rrftrciion,  indeed^  in  a  higher 
deffree  than  any  other  part  of  tbe  nervous  system ;  and  the  nrrvea 
which  arise  from  it  are  more  prone  than  any  others  to  reflex  artion. 
It  belong  also  to  tbe  motor  apparatus^  and  no  other  part  has  so  great 
an  itiiluLnce  on  the  production  of  motion,  irritation  of  it  exciting  eoo* 
iruUioni  in  the  whole  truuk.  The  most  important  motory  influeoeea 
of  tbe  medulla  oblongata*  however,  are  thoee  that  subaerve  rexpimtiim 
od  t/ttjhtitum,  both  of  which,  respiration  more  ©specially,  deptiid 
0pon  it.  All  the  rbythmicat  motions  of  respiration,  such  as  Imiigliiu 
fawning,  sighing,  &o.,  depend  upon  it.  In  considering  theee  lines  m 
onmmuniealion,  aa  establishing  connexions  with  tbe  encepbalon  tbovt 
and  the  spina]  cord  bcl»w,  it  will  be  seen  that  there  are  two  aett ;  one 
liirmiog  the  restiform  bodies,  wbicb  connect  the  cerebellum  with  tba 
poiterior  oolamns  of  tbe  spinal  cord ;  whiUt  there  h  another  dirtaioo^ 
which  cornea  into  connextun  through  the  olivary  and  pyramidal  bodie% 
wi  4i  ih«  anterior  and  anterolateral  coluiiitis.  The  latter  fibres 
te  oonndered  a»  hrndh^  two  principal  tracu,  tbe  $mmfr^  sod 
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||H||v«9e  beinigr  so  named  fr'^m  II10  elinrflft*>r  of  tb**  nervep  whi(*h 
V'fn  their  coulee.  Tbe  urnsory  tmct  f>ufl«ies  upwards  fmin  the 
i»pf>r  roluintis  of  tbe  ppinal  cord,  bikI  tlie  po«U^rior  p«rt  of  ihe 
•mI  lo  tbe  tholami  optici ;  in  tbo  npvnrd  course  it  rerciv**s  the  fen- 
root  of  the  fifth  pjiir,  und  while  pfj^,«*iiip  thrriujrh  the  pons  vnroIH 
grrg<^eH  partial  decussation ;  it  is  obviou^ily  continimtifi  N«h>w  with 
tract  firom  the  posterior  rootf  of  Pptnnl  nerves.  TJic  fftofftr  inwt 
he  rcpnrdfd  m  descenditig  from  the  corpora  stn'ntn  nnd  tuhercida 
lrig**riiiua  iuto  the  antm'or  and  itntn^tf-hitrrol  eolmfiria  of  the 
Itf  c«»rd ;  ID  its  course  it  gives  off  the  roots  of  all  the  mo»or  tiprves 
Oly  considered  as  cranial,  and  the  greater  part  of  ita  fibres  umJergo 
Ifinfttion  below  the  pons  varolii.  Tbe  mrduth  fthhmrfttfn^  there- 
.  is  to  be  regarded  in  a  twofold  light :  fir&t^  ns  a  medium  of  cf>ni- 
lleaiion  between  the  higher  parts  of  the  fitrpphahm  and  ihe  njnnaf 
);  second,  as  an  independent  nervous  centre  for  the  ri'flex  njove- 
flli  that  i.ftfue  from  it,,  more  c?peeisllj  tho.se  of  fJifjhtftifm  and  rfn- 
fftf/fr*  The  different  tracts  described  ahov^e  are  seen  in  Fig,  SHS. 
Idimhrfnl  liow  fnr  the  medulla  ob!on«:»ata  participates  in  sensation 
Pleged  bj  Bcsnioulins,  Mageiidie^  Ptuurens).     Anj  concluaioi}  in 

Fig.  202, 


Mntktn  of  th«  McduITft  Oblnrngut*,  to  fhow  the  vonnmioDii  m  Iv  ■eri'ni]  ptr«iiU# .— a«  eof* 

ttiM  cwtvhRllaro ;  r,  rorpom  rr»tifnrnii«t  p,  p,  poit*  TtrcUI;  jl,  «/,  *«nM>ry  trart;  a%  ml, 

atnict;  ffl,  oliTurr  tr»et;  p,  pyrtunidal  tr»et;  o^,  olivary  is«uglloiii  opf  optic  ni»rv«|  3«, 
'  lb*  tbini  indr  {motuti ;  ft*,  sewjoory  wwt  of  Lhi'  flflh  puir, 

^direetion  frotn  experiments  must  he  unsarlsfactory,  inaFtnueh  nn 
he  pbenomeni  that  bare  been  noted  are  readilj  referred  lo  rtflex 


*  Carpenter's  Elemeati,  2d  ImeHeaji  iHljtIoii,  p,  606. 
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All  tls«  pfjeluakipoQl  exoitenj*Tit8  or  facultiffi, — %ffiectioM, 
ko  t  ftro  i^nlixed,  ur  tiKiJe  i(iatiife«t  by  iticans  of  the  medulla  oUott- 
guU;  and  in  tbo^e  dijj«ases  irbicb  mental  enjotioo  b  apt  ta  givo  tim 
Vh  many  of  the  ayiuptoma  are  niferable  to  affeetiooB  of  ibe  medulla 
gbluogata. 

Tbe  chief  rxritor  nerve  of  the  respiratory  moTemente,  is  the  a£mmt 
portion  of  the  pur  vagnm ;  the  offrrmxt  portion  of  the  ftfth  ia  al«o  a 
powerful  cxcitor.  The  chief  motor  nerves  are  the  phrtnit  and  tw/rr- 
co»fali^  which  probably  originate  in  the  medulla  oblongata,  thmifcli 
they  ifisue  from  the  cord  nt  a  point  lower  down.  Several  other  ipioal 
nerves  are  concerned  in  the  motor  portion  of  the  renpiratory  pr«>oei», 
■a  are  also  the  facitil  nerve,  the  motor  portion  of  tbe  par  vaguaii  ud 
tbe  Bpiiial  avcenisory. 

Ill  tbe  niovementa  nf  ihylutiiion^  which  are  purely  rtfiex^  the  ehial 
r^ritor  id  the  iiftcrent  portion  of  the  g/onfj-pharyvffenl,  aasiated  by  tW 
brarirhrs  of  the  jt/fh^  dihtributed  upon  the  fuucea.  The  mt»tmr  imrwm 
are  the  pbar)  itgiul  branches  of  the  par  vagum,  asaiated  by  the  facial, 
hyfK)^lofei«/tli  motor  portion  of  the  fifth,  and,  per  ha  pa,  alao,  the  motor 
portions  of  ccomc  of  the  cervical  n^rvea.  The  medulla  oblongata  ii  abo 
concerned,  in  its  reflex  action,  in  governing  the  iperture  of  tbeirlottia* 
which  it  does  through  the  agency  of  the  tvperior  lurynt/eal  branrk  of 
the  par  vaguoif  tlie  affrrritt  nrrvr^aud  the  in/ertor  orrcmrrenl  la] 
gealf  the  efferent  or  m<^ar  nerve, 

KMCEPHAUG  QA!«QLIA. 

The  medulla  oblongnta  \n  eoDnected  superiorly,  aa  was  before  Sta* 
with  certain  gnngiirorm  bfnliea,  which  hove  also  their  proper  fii 
tiooc-     Tiie^e  aro  the  V<*rpora  Stria fa^  the  Optic  Thalamic  and  tbe 
Tubrrcula  (Jittti/ritjrmimi,    The  eori/ara  Uriata  aud  the  optic  thalamic 
whilflt  Wb  connected  with  the  cerebral  heniiBphcres  by  cf»iitttiiMural 
Hbrea,  are,  in  the  most  marked  way,  connected  inferiorly  with  aeparal 
and  distinct  p^rtiuns  of  the  mt^fuUa  Mtm^ata  ;  the  rorpbra  «/rvj 
with  the  anterior  pyminidfl,  and  the  cptic  thalami  with  the  oliti 
oolurnnftt  the  centnil  and  probttbly  fundaDicntal  portions  of  tba 
duMa  nblougata.     Thus  along  the  tract  that  paaaet  from  tbe  anteriy 
ftjfiamii/»  to  the  OTpora  nriatn,  we  have  none  but  motor  nf»rvea: 
whiKt  along  the  tract  that  ounnects   the  olivary  columnsi  with   the 
lhiilc»mi,  thertt  are  none  but  ttrttaory  nerves.    The  thaUmi  then  may  be 
regarded  aa  tbe  ganglionic  centrea  of  otmnum  M^HMtitm^  atariding 
ihe  Mnte  relarion  to  the  i«*n*ory  nervca,  converging  from  the  vahoi 
fkartM  of  the  body  'o  the  ir  »,  m  do  the  optic  and  other  gaogl 

to  ihvir  nervea  of  tfprcut/  Oo  the  other  hand^  the  ooj 

Mriata  are  ina^aoted  oo  iho  uu^i**  lr»cia  which  descend  into  the  an^ 
rior  pyrttmid.ii  c^bintn;   and   fhcir  conoeiion  with  thr  mottrr  fui 
ia  vr.ry  gvn*  r  i  the  constancy  with  which  parm 

ubactveiJ  Iv  ^  .^  uf  theaa  budiet.     From  the 
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f  impreEsionii  ciin  be  felt,  and  Automntie  moveinenfA  of  a  bigher 
tban  the  Mtii^ly  reflex,  cun  be  called  into  piny  after  removal  of 
ripheral  ponion  of  the  cerchruiu,  provided  tbese  gatigliti  be  loft 
^hedf  and  from  the  fact  of  their  constituyni;  the  ma^s  of  the 
taloo  ID  the  lower  aoimals  who  manifest  consciousness,  and  exe* 

rtiict!t8  directed  by  sensatioDy  tliere  can  be  scarcely  a  doubt 
ganglia  preside  over  conseiousoess  even  in  man,  the  mere 
tddltiou  of  the  peripheral  ganglia  by  do  nieana  altenng  their 
menu  as  present  id  the  lower  aaimals.  The  movementB  that 
from  these  ceDtrea  differ  from  the  ordinary  refleji  movements  in 
tng  thai  the  impressions  which  origiuate  them  shall  be  /eft; 
they  are  desigDated  as  conscnimaL 

Dording  to  the  views  above  expressed,  the  corpora  striata  and 
Ibalami  bear  to  each  other  a  relation  analogoua  to  that  of  the 
(Of  to  the  posterior  bora  of  the  spinal  gray  matter  The  corpora 
I  and  anlerior  horns  are  ecDtres  of  motioej  the  optic  thElami 
Dsterior  horns,  centres  of  s^ensation. 

e  hthrrcula  quadrtgemina  are  the  tnie  optic  ganglia,  the  eooe- 
p  recipients  of  the  impressions  neccfisary  to  vision,  which,  accord- 
^  Bowman,  are  doubtless  simultaneously  felt  by  means  of  the  optio 
|ii ;  they  are  also  the  ceotrea  of  thoee  move mcnta  of  the  iris  which 
ibuie  largely  not  only  to  protect  the  retina,  but  likewise  to  in- 
9  the  perfection  of  vti^ion.  IrritatioQ  of  an  optic  tubercle  Qh  odq 
laoses  contraction  of  both  trides. 

^15  is  quite  in  accordance  with  the  fact,  that  if  light  be  admitted 
m  eye  so  as  to  cause  contraction  of  its  pupil,  the  other  pupil  will 
ict  at  the  aame  time.  Whatever  other  functions  the  tubercula 
rigcmina  may  perform,  they  have  a  suffieiently  obvious  relation  to 

Eiic  nerves^  the  eye,  and  the  sense  of  vision.  They  may  there- 
»  justly  rtickoned  an  special  ganglia  of  vision. 
I  the  baae  of  the  brain  are  found  other  ganglionic  masses^  which 
^direct  connexion  with  the  nerves  of  sensation,  and  appear  to  ha%^e 
tJoDS  quite  indeptDdent  of  those  of  the  other  componenta  uf  the 
phiilon*  Anteriorly  are  found  the  rJffirfive  gantjlin^  m  what  are 
Biofily  termed  the  huibous  expaimons  of  the  olfactory  nerve.  That 
f  are  real  ganglia  is  proved  by  their  stnicture  (containing  gray  or 
^nlar  matter),  their  relation  to  the  olfactory  nerves,  their  direct 
lortioQ  of  bulk  to  that  of  these  nerves,  and  to  the  development  of 
plfactory  apparatus.  The  au*fitOTy  gamjHa  are  not  so  clearly  made 
I  In  higher  animals,  and  man,  the  auditory  nerve  can  be  traced 
k  small  mass  of  vesicular  matter  which  lies  on  each  side  of  the 
Hi  ventricle,  which  may  be  considered  as  having  a  character  of  its 
I  and  that  it  is  really  the  ganglionic  centre  of  the  auditory  nerve» 
t  ganglia  of  the  senses  of  touch  may  be  considered  as  existing  in  the 
Mia  on  the  posterior  roots  of  the  spiDwl  nerves^  and  of  the  fifth 
As  this  sense  is  diflTuf^pd  over  the  whole  body,  it  would  fieem  to 
ganglia  in  connexion  with  those  nerves  which  receive  the  tactile 
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fmii'tioiis  arc  the  rmirtJutiomt.  The  eomj>]exitj  of  ibt  e«mTo!q 
in  the  unintiil  hcaIa  it  in  tbe  direct  niio  of  the  tdfxDoe  «if  ii 
fS^ncii.  In  infancy  riiey  arc  imperfi'ctly  developed,  Mhd  fhi»ir  ine 
10  nzc  goes  cm  fiitiialtsneouMlj  with  the  idvnnce  t\f  menul  power.  If 
ih»  Ir  growth  be  mr^sted^  the  tDetitsI  powers  arc  of  the  frehteM  kind.  Tl 
iiiiotit  the  hmit*  U  not  only  Miiatlf  but  the  conYolntionji  »re  rxcr«*dinglj 
lifiii«H.  The  iA^Jrci  of  theffe  coavoluiiooi  U  to  aiTord  M  ezteMWi 
P^urfore  of  the  ^ray  or  ^e^icular  matter  id  aa  aoaall  a  »{>aoe  aa  [ 
By  thii*  arr»ri^'eiueiit,  aK^o,  a  more  ready  acceas  is  permiUcfd  to 
kicMHi-vc0^«b  oQ  the  one  side,  atid  a  more  free  eoniniQnication  on  ih# 
17th cr  with  the  vaat  number  of  fibrea  by  which  ita  influence  it  to 
prof*a}»tite<I 

It  h  evident^  that  if  the  surfaee  of  the  gray  did  not  tzeet^  iha/ti 
Ihe  white  ruatter,  folds  or  convolutions  would  not  be  neeeaaary,  Wlj 
aimple  expanse  of  the  former  wouM  suffice  to  corer  the  turfice  of  I ' 
latter.     1'he  exiiitcnce  of  convolutions  on  the  aurfaoe  of  the  '1 
aphfreg  uffords  evidence  of  »  lar^e  relative  aiDount  of  thr  dTnamiei 
irp»ic?ular  n<vrvou»  itiatt<^r,  and  their  number  or  complexity  ii  a  irraa 
of  the  extent  to  wliich   the  veFicuW  sturfaee   h  incr.^nrd.     Of 
brains,  equal  iu  bulk^  the  one  that  has  most  eonvoluitonn  haa 
veNcuhtr  ui utter,  and  ifi^  physiologically^  the  more  potetiliaL     It 
Wen  calculated  th»t  the  entire  f^urface  of  the  human  cerebro'"    ^*" 
the  convolutions  are  unfolded,  i*^  equal  to  about  GTO  *qtiare  i 

The  wthjht  of  the  enttre  encephalon  in  the  adult  male  uanaii>  rar,^ 
between   46  aod  58  ouncr^s;  in  the  fematcf  from  41   to  47  onti 
The  maximum  is  about  tM   ounces  or  /our  ^wmiuh;  the  mt 
about  31  ounces^  or  rather  leti»  than  iwo  ymntU.     In  the  iditif 
often  much  below  this,  as,  fur  iusUinc^,  *20  ounces.      The 
hemispheres  alone  weigh  about yc^tir  tinn:4  aa  much  as  the  rest 
oerebro  spin:il  luasA, 

The  brain  is  abundantly  mpplied  with  blood  by  the  Tertebnls  iv 
carouds,  which  anastomoee  vcrj'  freely  with  each  other,  to  obmte  ih 

EefTi^cts  c>f  pressure  uf)on  cither  of  them*  Their  course  ts  al«o  a  1 
tuoua  one,  that  the  impulao  of  tho  blood  upon  ao  delicate  afi  organ  ma 
be  avoided. 
A  cr^rUin  amount  of  regulated  pressure  upon  the  walls  of  the  feasr 
of  the  brain  is  essential  to  the  proper  exercise  of  iM  functions*  It 
ku'twn  that  the  amount  of  blood  circulating  through  the  brain  Tarin 
at  dtfrt^rrnt  times  in  accordance  with  its  increased  or  diminished  funis 
tional  activity,  and  that  the  cranial  case  is  not  an  unyielding  one,  aa  tia 
oniitenta  would  then  be  invariable*  A  special  provision  la  made  to 
Uiovi  thU  varjing  amount  of  fluid,  and  to  keep  up  the  same  degree  of 
premuro  apoQ  the  orpin,  in  the  existence  of  a  fluid  beneath  the  araeh- 
fluid  wherever  the  pia  mater  exiela.  The  amount  of  this  fluid  nvi^r«|;f« 
abtmt  *2  ounrcA,  but  in  cases  of  atrophy  of  the  brain,  as  much 
ouuers  m»y  bo  obtained  from  the  eranio-sninal  cavity;  whibt 
loatanoea  in  which  the  bulk  of  the  brain  baa  undergone  i 
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Mit-T  fr»»ni  the  j»ro«hittinii  of  additional  nervous  tissuo,  or  from  undue 
t:irjfo.Mj«v'  i.f  tlje  voft'><.*ls,  tluTti  i.s  eitlior  a  (liiiiiiiution,  or  a  tt»tal 
r»}iM  i.fi'  of  tills  fluid.  It  has  Uvo  j«hown  hy  Ma^rcudic  that  tin*  with- 
draw.il  of  this  fluid  in  living  animals  always  causes  proat  di>turbanco 
•  '!'  f  ho  ut-ndinil  functions,  pmhably  hy  allowin«r  undue  distmsion  of  the 
Vn  •  •J-vos•*cl^.  It  is,  however,  sj)eedily  renewed,  and  its  reprodueiiuu 
re»:t»rc!>  the  Dcrvous  centres  to  their  normal  condition. 


FlNCTKlNS   OF   THE   SYMl'ATIIF.Tir 

Tl:is  nerve  has  been  variously  called  the  ajf/tmrhnir,  t/n 
f/'f-ifirt.  and  nnjnnir.  It  ennsi>t  of  an  uninterrupted  chain 
;:!":i.  extending  on  each  side  of  the  vertebral  e«»lunin,  fmni  the 
viiul  Vertebra  down  to  the  coccyx,  and  moreover  extending 
b-siile    the    cnmial    verte- 


of  gan- 
fir.>t  eer- 
upwards 


br:i',  and  oceup\  ing  sj)ares 
b<l\V'(>n  the  bi'iies  of  the 
cra!iiu!ii  and  tho.-.e  of  the 
i.xi:<i.  Th'*  fhaius  of  the 
fT'p«ite  sidis  c«»mniuni- 
v:ile  with  earh  other  at 
vari  Ml-  points  in  the  plex- 
VL*\  s  of  nerves  that  originate 
tr>  in  them,  and  through 
the  gtitttffi*tn  inipar,  a 
fihirle  ganglion  in  front  of 
iLv  ciM-ivx.  A  njfhnlic 
t-omniunieation  is  doeribed 
by  Kibts  in  a  i/nni/fitm 
itujfur  >ituated  upon  the 
a  II  tt  rifr  ruin  m  ii  n  ivnthig 
tuff  ry  of  the  circle  of  AVil- 
lis.  and  other  anatomists 
regard  the  pituitary  b<jdj 
in  the  sella  turcica  as  a 
g:ftnglion  of  like  descrip- 
tion,— a  cmnnion  point  of 
union  for  the  right  and 
left  chains  at  their  cranial 
4:xtremitii'9. 

'J'hc  fHMTuliaritiea  of  th 
M'ijipath«Hic     fibres    * 
»psjken  of  when  dcfitff 
tlie    development 
ji<  rviiuH  system  (J 

The  >-yiiipDlh 
fc' in  tains  two 
sua  ilbriSj- 


Fig.  2u:J 


of  a  floi-fnl  «' 

ipllthi'lii*.    r 
•f.fi.  Aiiti-ri 
e.    Ux     I' 
•  h  »if  lli««  ^1- 


itc  tubu^ 
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the  ccrebro-spinal  system ;  and  the  gray  or  gdatinouB  fibres,  which 
belong  exclusively  to  itself. 

Each  of  these  systems  thus  mingles  with  the  other,  the  cerebro-spintl 
transmitting  both  motor  and  sensitive  fibres  into  the  sympathetic; 
whilst  the  sympathetic  is  represented  in  the  cerebro-spinal  system  by 
certain  fibres  and  collections  of  vesicular  matter  of  its  own  (Fig.  203.) 

Adopting  this  view  of  the  compound  nature  of  the  sympathetic,  it 
seems  to  be  impossible  to  regard  it  either  as  independent  of  the  cere- 
bro-spioal  centres,  or  wholly  depending  upon  them.  It  is  probably 
independent  of  them  as  regards  its  gelatinous  fibres,  but  dependent 
upon  them  as  regards  its  tubular  fibres.  It  is  to  be  looked  upon  as  a 
portion  of  the  nervous  system,  peculiar  in  its  composition,  having,  as 
regards  some  of  its  constituent  fibres,  a  special  relation  to  the  blood- 
vessels, especially  the  arteries,  but  being  by  its  other  fibres  connected 
with  the  cerebrospinal  centres.  It  is  also  distributed  both  to  sen- 
tient surfaces  and  to  muscles,  as  to  the  heart  and  intestinal  canal, 
movements  in  which  can  be  excited  by  stimulation  of  the  ganglia  con- 
nected with  them.  The  well-known  occurrence  of  pain  in  parts  sup- 
plied by  it,  proves  the  existence  of  sensitive  fibres. 

The  sympathetic  thus  appears  to  exercise  a  threefold  office :  first, 
that  of  a  sensitive  nerve  to  the  parts  to  which  it  is  distributed ; 
secondly,  that  of  a  motor  nerve  for  certain  muscular  parts ;  and  thirdly, 
that  of  a  nerve  to  the  blood-vessels.  By  the  last  arrangement  it  may 
influence  nutrition  and  secretion  by  its  effect  upon  the  chemical  coo- 
Btituiion  of  their  contents,  as  light  docs  upon  the  contents  of  vegetable 
cells.  The  effect  of  the  emotions  operating  through  this  channel  upon 
the  blood-vessels  is  seen  in  the  act  of  blushing,  and  also  in  the  pallor 
that  often  accompanies  them. 

SENSATION. 

By  this  term  is  meant  the  percpption  of  an  impression.  It  is  with 
the  brain  alone  that  the  mind  possesses  the  relation  necessary  for  the 
production  of  sensation.  Hence  the  brain  is  often  called  the  senso- 
rium.  Sensations  are  of  two  kinds,  external  and  internal.  By  the 
first  are  meant  those  that  arise  from  impressions  made  upon  the  exter- 
nal surface  of  the  body,  as  in  the  senses  of  sight,  tench,  or  hearing. 
The  internal  are  such  as  occur  within  the  body,  and  arise  from  some 
alt«'ration  in  the  function  of  the  part,  for  the  time  being.  Hunger 
and  thirst  are  internal  sensations. 

With  regard  to  all  sensations,  it  must  be  remembered  that  the 
change  of  which  the  mind  is  informed,  is  not  that  which  occurs  at  the 
peripheral  extremity  of  the  nerves,  but  the  change  communicated  to 
the  scnsorium ;  in  otiier  words,  sensation  docs  not  occur  at  the  point 
impressed,  but  in  the  bniin.  Hence  it  happens  that  sensations  ofieo 
occur  from  impressions  ufon  a  nerve  somewhere  in  its  course.  This 
is  of  frequent  occurrence  in  the  senses  of  sight  and  hearing,  flashes 
0^  iight  being  seen,  and  ringing  sounds  being  heard,  when  no  ester* 
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If  could  h»iTP  prnduee<i    fiicb   inifrreFFions.     In  gach  caf^oa 

(jt  tirifrerjuctitly  arise  fnn]  iniprcf^Hons  made  nn  these  Uf-rves  m 
course  from  ^p«a"ial  goD'rlia  to  lluir  periphenji  tfrnjiojiliun, 
mricty  of  seriPiitiong  h  tcrnu'd  suhjWtive^  to  distinguish  thorn 
bjechee^  in  which  the  stimuli  are  derivt^d  frnm  witliotit.  1  fie 
ommon  cause  of  the«e  fuhjeclivo  gensntiofis  is  coirgcstiun  or  iu- 
ition  in  the  course  of  the  nerve. 

tmever  an  imprePMoti  h  made  upon  a  nrrve  in  ire  conrste,  the 
rnetinctiTelj  refprs  it,  not  to  the  point  impressed,  but  to  the  onii- 
erminfltion  of  the  nerve  upon  the  periphery  of  the  bo<Jy,  even 
|h  these  terminations  should  not  exist,  or  should  be  incapnMt 
min^  impreMionB.  Thus,  lifter  amput^itions,  the  pittientB  nre 
troubled  with  eenBatiooB  which  they  refer  to  the  removed  ex- 
ies;  ond  in  lilte  manner,  after  the  TaUwcotian  operation,  ail  sen- 
'  produced  by  touching  the  Tjose  are  referred  to  the  forehrad, 
rbenee  the  flap  waH  taken,  until  the  new  va&culur  and  nervous 
mications  are  established* 
oetivc  capillary  circulatinn  in  a  port  is  essential  lo  it«  ^ensibiliry ; 

R  which  retardfi  this  deadens  the  geusiibijity  of  the  part,  as  it) 
in    the  benumbing  influence  of  cold.     Increased  vascular 

tg«io,  produces  a  corre*^pooding  increase  in  senHibiliiy;  this  is 
i  tlie  active  congestion  preceding  inflammation* 
sutions  are  divided  into  gtntral  and  ^jtechtf.      General  s^nna- 

distributed  over  all  the  body;  by  it  we  fe^l  those  imprepsiona 
upoD  our  bodies  by  surrounding  objeetS|  which  produce  the 
B  modifications  of  pain  and  phasurcj  the  sense  of  contnut  and 
nee,  and  variations  of  temperature.      Special  stmfnttitm  is  that 

arises   from  impres^jions  of  a  peculiar  character,  upon  nerves 

are  adapted  to  receive  them  alone. 

I  intensity  of  all  sensations  is  very  mueli  blunted  by  frequent 
;ion,  excepting  in  the  case  of  those  to  which  the  attention  h  par- 
ly directed  j  these,  so  far  from  lix*ing  their  acutericss,  become 
ctiore  cognizalle  by  the  mind,      ilcuce  arises  the  educability  of 

K]  feicnfes. 
gh  there  are  some  stiwiuli  which  can  produce  sensory  impres- 
d19  ail  the  nerves  of  sensation,  it  will  be  found  llntt  iUm^e,  lo 
any  one  organ  is  preuliarly  litttd  to  rcspondt  proiiure  little  or 
BOi  upon  the  rest.  Thu.s  the  ear  caiimit  distinguish  lunnnous 
bor  the  eye  the  undulations  of  sound  ;  and  the  same  is  true  of 
btr  denWbB.  Hence  it  uiay  be  inferred,  thnt  no  nme  of  ffpt-rifti 
ion  rtm,  by  avy  jttjtLmbtlify^  take  on  th*^  function  of  another. 
iai  farh  n'tptirr$  it$  own  preuliar  sfimulus  (o  coil  it  iiUo  action^ 
^or  iht  r^r,  und  iftund  for  the  euTf  dsc. 

I  nerves  of  upcciul  sensation  have  in  themselves  no  grnrral  sen- 
y ;  they  may  be  pricked  or  torn  without  the  iudividunl  suflerin^ 
hitif  they  only  experience  or  gi\e  rise  to  their  own  ptculiar 
;ion«,  All  the  general  sensibility  that  the  organs  of  the  senset 
28* 
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poBsess  18  derived  from  nerves  of  general  sensibilit}*  distributed  to 
them.  The  special  setist'S  are  live  iu  number,  via.  :  Touch,  Tartfy 
Smellj  Heariny^  Steing.  To  these  Bome  add  a  sixth,  the  mvscular 
genMc,  or  that  by  which  the  will  can  produce,  check  or  regulate  the 
amount  of  contraction  in  the  voluntary  muscles;  and  alno  appreciate, 
by  certain  sensations  originating  in  the  muscles,  the  precise  degree  of 
contraction  in  each. 

The  organs  of  the  special  senses  consist  of  two  parts,  a  phyfical 
and  a  vital  part.  The  physical  part  receives  and  modifies  the  impres- 
sion ;  the  vital  transmits  the  impn  ssion  to  the  brain.  The  different 
transparent  media  of  the  eye  contribute  its  physical  portion ;  the  nerve 
is  the  vital  portion. 

8ENSE   OF   TOUCH. 

Of  all  the  senses,  Touch  is  the  most  extensively  diffused  throufrh- 
out  the  aniniul  kingdom ;  it  is  the  simplest  and  most  rudimentary  of 
all  the  special  senses,  and  may  be  considered  as  an  exalted  form  of 
common  sfiisation^  from  which  it  arises  by  imperceptible  gradations 
till  it  reaches  its  highest  development  in  some  particular  parts.  It  is 
also  the  earliest  culled  into  operation,  and  the  least  complicated  in  itA 
impressions  and  mechanism. 

The  sense  of  touch  is  most  highly  developed  in  those  parts  that  are 
most  abundantly  supplied  with  sensory  nerves.  In  the  lips,  the  tip 
of  the  tongue,  and  the  palmar  aspect  of  the  last  joints  of  the  fingers, 
the  nerves  are  both  very  numerous  and  supi^rficially  distributed,  and 
whilst  the  epidermic  layer  is  thinner,  there  is  at  the  same  time  a 
•  greater  degroe  of  isolation  of  the  papillas  of  the  skin  between  lines 
and  furrows  of  the  epidermis.  The  number  of  these  lines  or  furrows 
is  commensurate  with  the  development  of  the  sense.  Piven  in  roan 
the  acuteness  of  the  sense  of  touch  varies  much  in  different  regions 
of  the  body,  as  can  be  proved  by  observing  the  var}'ing  distances  at 
which  the  two  points  of  a  pair  of  compasses  can  be  separati'ly  recufr- 
nised  on  different  parts  of  the  surface;  on  the  points  of  the  fingers 
tliey  can  both  be  recognised  at  a  distance  of  one-third  of  a  line,  while 
they  require  to  be  separated  thirty  lines  in  order  that  the  two  points 
may  be  recognised  over  the  spine. 

The  nerves  of  touch  are  the  same  as  those  of  general  sensation, 
viz.  :  the  posterior  roots  of  the  spinal  nerves,  and  some  fibres  of  the 
fifth  and  eighth  cerebral  nerves.  They  are  distributed  to  the  tactile 
papilln  of  the  skin,  small  elevations  enclov^ng  loops  of  blood-vessels 
and  branches  of  the  sensory  nerves,  (Fig  204),  situated  on  the  exte- 
rior surface  of  the  cutis  vera.  The  papillm  are  covered  by  the  epi- 
dermis, which  protects  them  from  too  violent  impressions  of  external 
bodies  upon  them. 

Id  the  sense  of  touch  the  body  to  be  examined  must  be  broaght 
into  contact  with  the  sensory  surface.     The  only  exception  to  this  b 


rupiUic  of  th*  \H\\n\,  Otf*  call 


(a  iiw  MBfe  of  teroprrattire,  for 
h  there  woiiU  seeca  to  be  a  dbiificl  set 
ervea, 

le  only  idcA  communicated  to  our 
1«  hy  l}%c  sense  of  toych,  is  that  of  re- 
wce.     By  ihe  Tarious  degrees  of  resist- 

which  ihe  gensory  sDrfaoe  encounters, 
htain  a  konwledge  of  the  hardne*ia  or 
icss  of  a  body.  Wben  the  BeuEorj 
ice  and  the  substance  toucbed  are 
td  apon  each  other,  we  obtain  a  nuiion  uf  extension  or  8pac» 
be  sarae  time,  by  the  impresdoiis  mmU'  upon  the  taclile  sarfaca. 
iscoter  the  roughness  or  smoothness  of  the  substance*  Thf 
Hedge  of  form  and  wevjhi  u  derived  by  the  additional  agsU^ 

of  the  muscular  sense, 
\e  Bcnse  of  tcmch  is  exceed-  Fig.  205* 

educable^  as  ia  seen  in 
toe  of  the  blind,  who  can 
inght  to  read,  and  even 
igutsb     culoursj     by    its 

ipreasions  made  upon  tbe 
I  of  touch  cnntinue  per- 
ble  for  Rome  tiuje  afiei 
stioiulus  baa  been  i 
id  ;  forinslunre*  th^Rtiri:^ 
if  a  s^marl  llnvr  does  not 
aubside,  and  the  f^iinple 
let  of  on  iirtiolo  of  cfolh- 
►freii  leaves  tht*  iuiprpHfiion 
I  prvaeuoi^  after  it  has-  bet>n 
j/Ved*  The  j»/i/yVc/u?^  sen- 
m  pertiiining  tofhe  nerves 
hia  ntnsc  are  among  the 
known.  The  tinglinir  nf 
lb  that  is  "ajsleep/'  which 
lionTv  depends  on  prei^isure 
^  trtink,  may  also  reiiult 
I  changes  in  the  centre; 
lame  ia  true  of  formication , 
I  chilliueaa,  itcLingj  and 
ief  paia« 

j^BBMSB  Ot*   TASTE. 

I  the  aenae  of  tnstCi  as  weU 
a  touch)  the  substance  to 
Kamined  must  be  brrmght  into  contact  with  the  orgnn  of  the  ?»enae, 


fp^wpf  Mirfiteo  of  tobirufl.     n.  Our  «r  tln^  t'^rpum. 
eml  iiAfifUie. 


whieii  <yrg«Q  i«  the  macoos  membi^nf  of  t^r  fnn^r  tiwi  hwem.  Hfet 
Biitrou*  mroibranr  i>f  the  tongue   is  Urj  4  «Hth  fMpilhr  «C 

vmmas  fbrtdn,  which  mre  Ahttndanllj  MUp^  nrrvr«  •oa  Mci>d> 

ireitiirR  The  piipiUtt  are  oC  thr««  irartHies:  lit.  Th*  rotfrifitrm  m 
^rcvmrulfftff^  attuAied  at  the  haM  of  the  U^D^rue  in  a  V^a|i04  Kim, 
<t  (Fi^  -^^)i  the /»/»^//r/rfn,  on  the  nidea  and  ipei  ^;  a»d  tlw  «npt* 
ra/,  or  firif«»rTii^  the  tno»t  nuTneroufl,  »nd  moat  abundant,  iii  tH^  cvsffat 
partf  «y.  The  kltcr  arc  «upfM»ed  to  he  eofiecmod  rather  10  llie  iPMaa 
of  touch  than  of  ta»io.  Wheo  theae  papilla  are  oalAed  into  mcUmt  hf 
the  contact  of  tithaUneea  havinfr  a  alrmi^  aatroar,  the^r  becovia  tmff^ 
•ad  efeol,  so  aa  to  prodtioe  a  decided  roiighoem  od  the  anifaee  of  t^ 


Tbere  U  no  apecial  nevrt  of  tajte ;  the  aeiiae  aeetna  Uk  be  dititM 
between  tho  glos^o-pharyn^al  aod  the  fifth.  The  jpipftaaiew  Madii 
upon  the  front  of  the  toogoeare  convejcd  hj  the  fifth  ;  thoee  wpow  ibe 
hack  of  the  orpti  hy  the  gloaso- pharyngeal.  The  firat  mtaipten  alae 
tfi  general  fu/iihibtlily  ^  the  1att4.^r  cunvcjs  the  impresiiiuiia  that  prodftee 
liaiiaea*  It  i«  alao  the  afferent  iierye  io  the  reflex  act  of  awalJowla^. 
The  niiitli  pair  i«  aho  diAtnbuud  to  the  tofigne,  but  it  ta  ft  molor  nervep 
and  uol  at  all  conei-rtifd  in  the  special  aemie* 

A  necc«ffarjr  condition  for  the  exeret««e  of  this  aenae,  ia  idlobiKty  of 
the  i^uhiftance  to  be  tuitted ;  if  it  bo  inaolttble  it  merely  exdiea  the 
feeling  tif  cont4iut.  The  aaptd  ettbatanee  ahoiild  alao  be  oiciTe^  iifar 
the  frurfaie  of  the  longue;  by  this  meana  the  taate  la  very  mmA 
hfighlcncd.  In  thii»  nvpt'ct  there  is  a  strong  anabyy  between  lowe% 
and  tiAte.  T^iite  mav  aUo  \^  produced  hy  meehanical  irritation  or 
chemictti  excitation  of  its  oerrcs.  A  amart  blow  of  the  finger,  er 
gnlvaoiftm,  will  often  excite  a  timte,  enttietimea  acid^  at  otheta  aJkaline* 
A  krgv  pari  of  the  iinprefnion  made  by  aaptd  siibj^rincee  b  rec«tircd 
through  the  pen  no  of  woe  11,  n^  may  easily  be  proved  by  it  tempting 
ta^te  any  »ub.iUince  while  holding  the  nriee.  In  inflauimatioo  of 
Bohoeideriun  metnbrdiie  too,  we  lone  the  power  of  appreeiataig 
flavour  of  br»dieH  thrnu^Ht  the  imfiairinent  of  the  nenae  iffmMiL 

Taste  ia  an  educHbte  ^en(>e,  na  ia  seen  in  the  ca^e  of  8pirtt>tMiai% 
bat  it  in  not  confid«?n'd  an  intellectual  one.  Ita  ruhjritke  phefio»enn 
are  not  so  atn)ngly  marked  aa  in  aonie  of  the  other  atliaes,  and  yet  m% 
areconatantly  exp^n^trnin^  pleasant  or  rnipleeaiDt  iMlei  withimt  any 
I  pparent  cuu^,  atatea  that  di*g«^  into  whoee  Teiua  he  had 

DJectcd  nttlkp  1i'  ^  lips  ai»  though  they  tasted  it. 

I     ''  of  ta?t*5  139  licHgned  to  guide  ua  in  our  search  for  food;  ii 

is  t<  |>liic<'d  at  the  entrance  of  the  digestive  Bpparatua.     Imptee* 

tiotjei  ot  tn^te  retnaio  longer  than  those  of  other  aenaea;   but  the  after* 
ta.>»te  itaejf  tfl  not  u  I  ways  the  »ame  aa  the  original. 

C^ld  air  de.idi  iis  the  aenie  of  taalei  preciaely  aa  it  i«  kncwii  to  d» 
id  the  Bouhe  of  touch. 
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defigned  to  leqtiaint  us  with  the  odartvug  qualities  of 
p»  suspended  or  dif^solved  in  the  atmosphere.  It  is  seated  in 
looua  membrane  of  the  nose,  and  at  the  commencement  of  tho 
iOf^  passages,  tliat  it  may  protect  them  against  the  etitranre  of 
iou*  matters.  Its  principal  ose,  however,  is  to  second  the  im- 
IDS  of  taste  in  conveying  intclligeDce  of  the  properties  of  food. 
organ  of  the  scn^  of  smelt  has  do  capacity  of  movement  In 
D  lo  its  ordinary  stimnli ;  the  odorons  particles  are  brought  into 
t  with  it  ID  the  act  of  inspiration.  These  particles  are  so  small  as 
le  detection  by  the  most  delicate  experiments.  The  whole  mu- 
tenibrane  of  the  nose  is  not  eodowed  with  the  senf<e  of  smell;  it 
to  be  limited  to  that  portion  expanded  over  the  tujurnor  and 
/ ifte  midtfte  spoitffy  Ifones.  This  ivgion  is  therefore  called  the 
*y  *'*y*"«»  It  is  /o  th\»  poTtkm  on  ft/  that  the  olfactory  n^rvt  i« 
uted.  The  other  portions  of  the  mucous  membrane  are  supplied 
mnches  of  the  jf///i  pair^  from  wbich  they  obtain  their  gnneral 
Iity.  Thf'se  branches  are  derived  from  the  ophthalmic  and  supe« 
ftxiUary  diviFions.  When  the  fifth  nerve  is  diseased,  irritating 
liii  may  be  introduced  into  the  nose  without  digcomfort  lo  the 
1^  fiectjon  of  the  fifth  pair  also  arrests  the  Pccrotion  from  the 
B  membrane,  and  in  that  way  dinniii!<hcs  the  acutcocss  of 
This  nerve  is  the  affcrcjtt  or  vjccitor  nerve  in  the  reflex  act  of 

I  oi^n  of  smell  is  seated  high  up  In  the  nose,  not  only  to  pro- 
from  meclmiiical  injury*  but  that  it  may  be  screened  from  the 
I  of  air  eiiher  too  cold  or  Um  tlry.  The  convoluted  arnmjrement 
turbinated  bones,  with  their  expansion  of  mucuus  raenibrane, 
this.  These  parts  break  the  force  of  the  enrrent  of  air^  warm 
1  impart  that  dctrree  of  mr^islure  which  is  best  c:iJf'u!iitt*d  to  aid 
lutiou  of  the  odorous  purlicles  ou  the  sentient  surface  to  which 
ire  to  be  applied, 

\  olfactory  nerve  passes  down  from  the  olfactory  bulh  or  ganfjlion 
fb  the  cribriform  plate  of  the  ethmoid  bone,  mid  is  distributed 
lute  threads  having  a  plexiforni  arrangement  (Fig.  206),  Their 
ite  distribution  is  probably  in  loopn, 

\  i-frnditiont  requisite  for  the  exercise  of  the  sense  of  smell  are, 
lition  to  the  integrity  of  the  nervous  apparatus,  a  healthy  con- 
of  the  mucous  membrane.  If  it  be  dry,  or  in  a  raw,  irrilnble 
with  a  watery  discharge,  the  sense  is  lost  or  impaired.  ^Tlni 
ili&rly  aeen  in  a  void  in  the  hrarf.  The  substance  to  he  i^raelt 
ilso  be  mhihle  ;  iusotnble  Bubstanrcs  cunDot  be  perceived  by  this 
Whew  we  wish  to  examine  any  substance  closely,  it  is  drawn 
o  the  nobc  with  some  force,  io  order  thai  the  odorous  particles 
each  the  olfactory  region. 

of  stnell,  although  not  au  intellectual  seuBC,  is  susceptible 
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h,  Qituehotf  tiulK    e  Ftftb  nvrrt  vlthin  tb«  mnlnm. 
wamfUimoilinii  with  ihit  olfki^iory  nUmmu.  «nd  vtLh  i  t  n 

itK  u»*  «>'i»  BtiM  aiArd  p«Ut«. 

ut  rfpr««i^aU  Ui«  outer  v^tl  of  Um  luittl  txts,  wlUi  th«  Uif< 


tlor  mRxtllary  dl?l»loa, 

g»aa«r  itlvMl<»n  f)f  the  ti 
fiif>l>J^}iiC  U»*  cuft  and 
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of  cultivation ;  tiy  it  iiidiviciujilfi  are  oft^n  cupable  of  rceogoiflag 
otbcnif  and  evrn^  ns  in  one  lasbince,  to  discover  their  otth  dotibtt 
■.iDonie  itiiiny  others. 

Suhjettive pltt-nomrvn  soiDetlnied  occur  in  this  tcnf>c,  ansin^,  99  hk 
the  (ithcrsy  rrmti  irriutiuu  by  an  internal  cause.  Di^iuiO  of  the  olfais 
tory  hulh,  or  of  the  anterior  lobe  of  the  braio,  hap  been  kriowo  to  pr*v 
duoe  theiQ.  Miillcr  relates  the  cnse  of  a  man,  who  ever  aft<^r  a  f»lt 
from  hiM  horse,  bcUcTed  that  he  stuoU  a  had  odour.  Whether  fiib- 
ftaoces  introduc-ed  tulo  the  eircutatioo  would  excite  the  olfactoty 
tierve  to  the  pcrc4*plioQ  of  the  odour,  has  not  boeii  ascertaiDcd  cxperi- 
Uieo  tally. 

The  cavitit^  th^«t  comniunlr-aie  with  the  tia.sal  passages  ha?Q  no 
iH'xiuft  with  the  sense  of  urtielL 
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HKAR}?iO,    OB   AUDITION. 

Hy  the  si^Dse  of  hearing  the  mind  takes  cofruitance  of  the  com 
vf  the  auditory  uerve  produced  by  those  oscillaiioos  of  elastic  m^ 
vhicti  give  ri^e  to  the  phetiotni'na  of  pounds  The  eaniiniinicatiufi  of 
t\%ese  Oficillatioti»  to  the  ear  may  lake  pUce  through  the  air,  or  thmojcli 
the  iot^^rTcntioo  of  Simic  ^olid  ctniductor^  brought  into  tmmedtat<? 
Helton  with  the  orinm  of  hcjiritig,  The  following  aceonfil 
orpin  ti^  condrniird  fmm  ihe  ci^^htrcnth  ch^pt^T  of  Todd  M 
nisti's  Physiological  Awkiomy.     The  esscntjaLl  part  of  tho  Ofgi» 
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HEARING,     OR    AUDITION. 
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f  is  a  SRC,  containing  flaid,  upon  which  the  nervr  of  hearing  is 
distributed;  this  ?ac  beinp  in  connexion  wjrli  (he  iianinl 
|.  This  19  reprei»ented  in  tbe  huronn  suhjeet  bj  thnt  mikiII 
excavated  in  the  petrous  portion  of  the  temporal  bone,  railed 
It  (Mr.  This,  and  fJtree  xrmitircuJar  carttth,  with  a  spimlly- 
fd  canal,  divided  by  a  partition,  constituting  the  rorhlea^  form 
^rinth.  External  to  tbis,  and  situate  between  the  squaroouB 
^rous  portions  of  the  tenip<L>ral  bone,  is  a  eavitj,  the  /ytit/jfiwwm, 
in  froiit  further  communtcutes  very  frerly  with  the  cavity  of 
l||l  through  an  open  cunal,  tbe  Ettsttuhtan  iulwj  whereby  aii 
^wce«9  into  the  tympanun).  Thia  cavliy  is  closed  on  the  out- 
f  the  numhrnna  tymjH}ni^  which  extends  over  ita  externul  ori- 
ft  drum,  A  small  chain  of  bones  extends  from  this  nicmbmne 
;ber  in  the  inner  wall  of  the  tympanum  (the  membrane  of  the 
n  ovale).  These  are  the  o/nticits  of  ilia  ear.  Thtse  8 mall  bonea 
iculated  by  moveable  joints,  and  are  moved  by  small  muscles, 
»re  thus  en«blcd  to  rcfiulate  the  tension  of  ih*»  membmna  tym- 
B  well  as  of  tbe  membrane  of  the  vestibule.  Kxternally  is  an 
tus  for  collecting  sounds  and  enn ducting  them  tn  the  tympanum, 
the  fjcterrtat  rar^  compriMog  the  free  expanded  part,  rlie  auti' 
"  the  auditory  canal ^  qt  meatus  cxiernv,^.     (Fig,  207.) 

Fig.  207. 


t  M  ext«Tfiui.    3.  Mem  bran «  trmpinl.    4.  6,  6,  Cb^lrn  of  l»n«»,    7.  CVftly 
ft^tachlan    tabe,    9.   M«»tu»   iuWrtiu^.    10.  VMlibulc.     U.    Sotntetfiru*^ 
13,  8upidiut  aiiudo. 
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The  audilorjf  nerct  U  the  porfio  moBiM  of  the  Mtenlli  _ 
U  diHtriboled  to  the  vciittbule,  cocbh*a,  iod  tenMnalar  famak,  Itj 
mode  of  iertuinadoo  is  unsettled.  li  will  be  tmn  fimm  thia  deicri]*- 
tion  of  the  auditory  apparatus  that  it  is  divided  into  thrc<^  mita.  lit. 
Ejciemal  ear ;  2d.  The  viiddU  tar^  or  t^mj^anum;  Sd.  Tba  •« 
ear. 

8ouoda  may  be  propagated  m  three  ways:  by  reriproruiwn ; 
rtmmance  ;  and  hj  cmuluchon,  Vibrationa  of  rtriprvcutitm  arc  «- 
died  to  ft  sonoding  body  when  it  is  cnpabte  of  yielding;  a  miniicat  lOM 
of  definite  pitcb,  aod  aoother  body  <^/  the  same  pitch  is  mada  to  dnvn^ 
Dear  it  Thus,  if  two  striofri  of  equal  tcnMOD  be  placed  Mm  hf  mAm^ 
and  one  be  ibrowo  ioto  Tibrationi,  the  other^  altliougb  laatoiMll^ 
will  be  thrown  into  correspondi  og  vibrations.  The  aanie  i»  Irva  if 
roeinbraaea  aa  of  Btrin^p.  If  a  mcmbraoe  and  a  Btriog:  botit  eaftUa 
of  yieldioir  the  same  note^  be  placed  side  by  side,  and  one  ba  ifeivw^ 
into  vibrations,  the  other  will  reciprocate.  But  no  membrmno  or  lirog 
will  reoiprooate  any  toue  that  ia  lower  tban  its  omn  /nnitftmmttti  a«l\e, 
by  which  h  meant,  the  lowtttl  noU  which  it  will  yield  when  tba  whob 
of  it  18  in  Tibriition  together. 

Vibrations  of  re^f/nancr  occur  when  a  sounding  body»  as  a  tonsilf- 
fork;  is  placed  in  connexion  with  any  other,  of  which  one  or  roora 
pdirts  may  be  thrown  into  reciprocal  Tibratjon^,  oven  although  tha  loaa 
of  the  whole  be  different,  or  it  be  not  cnpable  of  producing  a  defiaila 
(one  at  olL  If  a  tuning-fork^  whilst  vibrating,  hi?  placed  in  eonlact 
with  a  aaundliig-board,  the  board  will  divide  itnelf  into  a  ooaiber  of 
parts,  each  of  which  will  reciprocate  the  origiual  aoniid  60  at  gfWHtj 
to  increase  its  intensity. 

Viir<ithn9  of  condiictian  are  the  only  ones  hy  which  icrafidf  oan  bo 
said  to  be  pronagated.  If  the  ear  he  placed  at  one  i^itreinity  of  a 
lon^  board,  and  the  other  bo  lij^hily  struck*  the  sound  will  bo 
dmirLd  to  the  ear  along  the  whufe  len^rtb  of  the  board.  All 
are  capable  of  conducting  sound,  a  vacuum  being  the  only 
ihrough  which  it  will  not  pass.  Solids  are  bettor  ooodocton  thoa 
fluidit,  and  fluids  than  gaacs.  The  greatest  diminution  in  the  inleiH 
fity  of  sound  is  usually  perceived,  wboo  a  change  takes  place  in  tha 
medium  from  which  it  is  propagated^  especially  from  the  tenfonn  to 
the  liquid, 

tTh<^  ohjfrt  of  the  external  ear  is  to  receive  MOoroosvibrationf,  cCH- 
oentrntc  and  cnnducrt  them  inwards.  Tbe  vartooa  olovations  aod  dio- 
prtasions  of  tbe  external  ear  adapt  it  peculiarly  to  eatch  the  > 
waves  arising  from  opp<«sit<*  quaricrs.  The  a ii^tVory  coa of— i 
rxtrmug  —  receives  the  sonorous  pul^s  immediately,  aod  oofidoela 
them  to  the  nwrnhraiin  t^mfHtni,  Tbe  sound  is  at  the  samo  lino 
•trt'ti^^theried  by  reflection  from  the  walls  of  the  meatus^  and  tllO  I 
oance  of  the  mass  which  it  incloses ;  the  walla  of  the  passagOy 
dTtrr»  are  solid  conductors  of  sound. 
Tfu  yjtf  of  the  mcmbrana  timpani  is  to  rooeivo  tho 


I  such  K  mafioer  a«  to  be  thrown  into  reciprocal  vtbratinn, 
I  ccmmunicatcd  to  the  chain  of  bones.  It  cannut^  bow- 
Bte  any  sounds  thut  arc  lower  than  ita  own  fundamental 
B,  if  it  be  unduly  tense  from  any  cause^  the  individual  will 
pf  to  low  sounds.  In  its  natural  condition  it  is  rather  hx  (hau 
i;  by  this  means  it  can  reciprocate  a  greater  variety  of  pounds. 
int^Tttj  of  this  membrane  does  not  seem  to  be  essential  to  hear- 
inot  it  may  be  perforated,  or  destroyed^  without  the  loss  of  the 
• 

e  chain  ofbone9  is  intended  to  conduct  the  sonorous  undulations 
I  the  tympanum  to  the  internal  ear.  The  tcnmr  tf/mpam  musch 
I  18  inserted  into  the  handle  of  the  malkut  has  a  protective 
ly  over  the  organ  of  hearing,  unaiot^oua  to  that  of  the  tVw.  When 
puscle  contracts  it  draws  in  tbe  handieof  the  malleus  and  renders 
lerobrana  tympant  tense,  and  thus  takes  away  from  it  the  power 
eiprocating  low  sounds.  It  is  also  capable  of  beiog  excited  to 
;  action  hyioud  sounds^  and  thus  putting  the  membrane  into  such 
le  of  tension  as  not  Mo  reciprocate  them.     It  may^  therefore,  be 

compared  to  the  iris,  whieb  contracts  ever  the  more  powerfully 
kronger  Che  light  that  impinges  upon  it. 

le  tympanum  isolates  the  chain  of  bones  and  allows  free  vibra- 
Id  thtt  membrane  at  either  end  of  it.  Moreover  the  air  which  it 
ins  reverberates,  and  the  walls  and  neighbouring  spaces  and  cells 
I  sonorous  pulse s,  which  thus  fail  strengthened  upon  the  walls 
■  Labyrinth,  and  particularly  upon  the  membrane  of  the  fene<>tra 
I  and  fenestra  rotunda.  Tbe  principol  use  of  tbe  Eut^tacbian 
leems  to  be,  to  maintain  the  ecjuilibrium  between  the  air  of  the 
anum  and  tbe  external  air,  so  m  to  prevent  undue  iensiion  of  tbe 
brana  tympani.  It  also  serves  to  conduct  away  the  secretions  of 
liddle  ear,  which  it  discharges  into  the  cavity  of  the  throat  by 
s  of  ciliaj  vibrating  upon  its  surface, 

regard  to  tbe  uses  of  the  different  parts  of  the  labyrinth  nothing 
in  is  known,  Tbe  »fimirircnhr  canals  are  supposed  to  arrest 
nns  undulations  after  they  have  impressed  tbe  auditory  nervCi 
faTes  being  transmitted  through  the  anipuUas  of  each  enna!  and 
mg  at  their  place  of  junction.  In  this  respcet,  tht^ir  funetion  is 
gous  to  that  of  tbe  choroid  coat  of  the  eye,  which  absorbs  tbe 
)f  light  after  they  have  impinged  upon  tbe  retina,  and  thus  pre- 

that  delicate  expansion  from  being  unduly  excited.  Tbe  r&'Meaf 
mght  to  enable  us  to  judge  of  tbe  pitch  of  notes,  an  idea  which 
\  to  derive  confirmation  from  the  corresponding^  development 
i^  portion  in  animals;  its  function,  however^  is  the  same  as  that 
B  semicircular  canals.  The  veitibnh^  from  its  uniform  prescuco, 
»e  considered  as  the  essential  part  of  the  organ  of  bearing. 
e  chain  of  bones,  it  was  said,  connects  tbe  external  and  internal 

Tbe  base  of  tbe  stapes  is  attached  to  the  membrane  filling  up 
29 
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the  fenrFtni  othIIs,  Ttnniedijitelj  bc^neitb  this  iJi  a  cirrakr  fspeiii  _ 
oilled  the /oramt^n  rofuntfum^  wbicfa  a)^  h  611«<l  up  with  m  meis* 
liraiief  and  is  capable  of  rcireiving  rectproraj  vtbraTiotitt  fniiu  ibc  aif 
of  the  middle  ear,  aod  trannuatling  them  to  tbe  intemaJ  ear 

Tho  restibule  and  semicirrular  canaU  have  lying  within  ihwm 
mmibrfinmu  lab^rinth^  baviog  the  same  geueral  shape  ait  the  cstI  ' 
ill  Which  it  lies,  otily  emaller.  Between  it  and  the  walla  of  the  lioi 
IribyriDth  lies  the  fiuid  called  tbe  perif^myhj  and  witbin  it  i«  couUioi 
the  ettdofj/mphj  and  aome  &mall  calcareous  particles  called  ftitditheM 
enr-stoDes.  Tbe  use  of  the  mem  bran  ona  labyrinth  ia  probably  to  affi*! 
a  more  extended  surface  for  tbe  expangion  of  tbe  auditory  m-rve  "~ 
itit*iitheSf  by  being  thrown  into  vibration^  probably  increaa«  tbe  Ijap 
•ion  upon  the  nerve. 

Tbe  aoDurous  waves  reach  the  labyrinth  from  tho  membraoa  tjia- 
p:mi  in  three  distinct  ways,     lat   A  portion  of  tbe  vibrationa  reteo! 
from  tho  walls  of  the  tympanum  reaches  the  external  wall  ol  ib« 
tibule  immediately,  thia  being  at  the  aame  time  the  internal  wall 
the  tympanum*     2d.  Other  vibrations  are  thrown  diixctly  opoo  i 
fenestra  rotunda,  and  in  this  way  reach  the  cochlea.     3d.    A  thtnl 
of  vibratioufi  trtt%'el  along  the  chain  of  bones  immediately  front 
luembrana  tytnpani  to  the  Ubyrtdlh.     This  in  the  moet  point 
any.     The  fluid  of  the  Itibyririth  may  also  be  thrown  into  vlbi 
by  nndulnttMim  tninsuiitted  through  the  bones  of  the  head. 

A  single  impulse  commuDieatcd  in  any  of  the  ijb«*ve  waya  li 
eient  to  excite  the  momentary  aenration  of  toumi^  but  a  number  of  ib«ai 
tn  rapid  «iuccefi:»ion  it  eaHcntial  to  tbe  production  of  a  muriral  timt. 
The  acutentv*  or  dfptk  of  the  ti»iie  depends  upon  tbe  rapidity  with  wbit ' 
ibe  impalaeB  bucveid  each  other. 

The  aoitleoen  of  hearing  varies  very  much  in  different  individttali 
and  its  power  may  be  very  nmcli  tuereaacd  by  practice.  A  part  of  tbi 
iwcn  w©  is  due  to  the  greater  attention  which  its  fainter  indii 
receive;  a  part  also  to  the  iiicrtuaed  use  of  the  organ.  A  wani 
mvxHnf  tar  in  an  encephalic  defect,  and  not  a  d(.ficic«cy  of  tiie 

Tho  power  of  appreciating  the  dirrrtion  of  sounds  is  for  tbe 
part  acquired  by  habit.     In  ^oclle  instances  we  are  laBbted   by 
relntive   intensity   of  the   Mentations  communicated   to   ibe  two 
reap^tivoly.     The  id^a   of  thiitattre  is  another  acquired   pe: 
depending  principal))'  upon  the  louifne^  or/atntucM  of  the  aoui 

The  sensation  of  ?ound  often  hists  h>nger  than  the  exciting 
of  it.  It  is  upon  this  circumatanoe  that  the  continuity  of  a  imuaoal 
tone  depends ;  a  fresh  impulse  suooeeding  before  the  impreasioii  of  tbe 
lirvt  baa  diuppeared. 

Tbe  tuljjevtim  pkenGmena  of  bra  ring  generally  result  frofu  aooa 
alTcciiun  of  the  hntin,  or  that  part  of  it  in  which  the  auditory  nenrt  it 
impUoied.  Kiuff^ing  founds^  or  buzzing  in  the  ear%,  are  tbe  iDOal 
common,  and  are  indicative  of  either  redundancy  ar  defioieocy  uf 
blood  in  the  brain.  They  may  also  be  caused  by  aooie  diiUirfa|M^ 
af  tbe  local  ontrition  of  tbe  bniis.  ^"^^ 
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r  the  sense  of  siglil,  we  bcoouie  acquaiDti^d  with  tlie  eiistctico 
ht;  mud  by  tbe  raedium  of  that  ageol,  we  take  cngnJzaoce  of  the 
sixei  ooloufi  position^  ^.,  of  bodies  that  transmit  or  reflect  it. 
iOWle<lge  of  tbe  laws  of  Itgbt  and  opticB^  is  e^saeutial  to  ^n  under- 
ing  of  tbe  functtotis  of  tbe  different  parts  of  the  organ  of  vision  ; 
ief»e  tbe  student  is  referred  to  works  on  natural  pbiJosophy. 
ibe  plobe  of  tbe  eye  we  recognise,  as  tbe  moSt  esscTJtiiil  partu, 
ipaosioD  of  tbe  optic  nerve^  called  ihe  retina;  nod  in  front  i^f  tliiy 
^anaparent  rrfracitng  mtdxa^  which  transmit  the  light  so  as  to 
it  to  a  focus  upon  the  nervous  expansion.  Tbe  optic  nerve  tt 
itranoe  into  the  eye  splits  up  into  numerous  fibrils,  which  spread 
lelves  out,  and  inoBcnlate  freely  with  each  other,  bo  as  to  form  % 
ke  plexug.  This  plexus  comes  into  relation  with  numerous 
Is  and  a  layer  of  ganglionic  celln,  like  those  in  the  cortical  part 
e  braiQ.  This  layer  of  cells  constitutes  tbe  internal  layer  of  tha 
retina. 

order  to  protect  the  retina,  the  ^Hghtest  change  in  whose  form 
i  be  attended  with  injury  to  its  function,  the  whole  h  enveloped 
ienae  tissue  called  tbe  schrotitj  whieh  is  opaque,  with  tbe  excep- 
of  its  front,  where  it  becomes  modified  to  allow  the  light  lo 
J  and  is  called  the  cornea,  Beiwceo  the  sclerotica  and  the  retina 
»yer  of  dark  pigment  contained  in  a  delicate  membrane  called 
htjrotdf  tbe  u&e  of  which  is  to  absorb  the  ravs  of  IJght  after  they 
cnnde  their  jnipre?.«ion  upon  the  retina.  In  tbe  albino  it  is  en- 
wanting,  and  in  others  it  becomes  grnduiilly  lighter  in  colour  as 
advance  in  life,  so  as  to  increase  the  stimulus  applied  to  tbe 
Ij  hy  reflecting  the  rays  again  from  one  part  of  irs  surface  to 
ler*  In  front  of  the  retina  are  tbe  tniitsjiarent  mrJia.  These 
lie  tnireous  humour^  the  cri/stafihte  hrtf^  nud  the  aqueous  hifmour. 
vttrttms  humour  lies  immediately  within  the  cup  formed  by  the 
I,  and  seems  destined  to  give  it  tbe  necessary  eupport  inside, 
b  the  sclerotic  gives  outside.  In  tbe  anterior  part  of  tbe  vitrefuji* 
mr  is  imbedded  tbe  aytftaih'ue  /run^  which  comes  nearly  up  to  the 
fk  in  front,  leaving  a  small  cavity,  however,  which  con  la  ins  the 
^humour.  Across  this  cavity,  and  dividing  it  into  an  tinfrfmr 
yo»tert<fr  c^/imZ»er,  bangs  averticiil  curtnin-Uke  procef*8  of  tbe  chn^ 
called  the  iris.  This  is  perforated  in  its  centre  by  a  drculai 
are  called  the  pupil,  which  is  capable  of  being  enlarged  or  dimin- 
;  a  condition  permitted  by  tbe  fluidity  of  the  af|ueous  humour.' 
K»ntraction  of  tbe  pupil  under  the  stimulus  of  lights  seems  to  bu 
ed  by  a  tiphwcter  musfk  surrounding  the  oritice  of  the  pupil,  and 
a  action  by  the  tbird  pair  of  nerves.  Tbis  seems  to  be  a  puru 
atiou,  in  which   the  optic  ncn'o  is  tbe  ojertut^  and  the  third 

*  Todd  and  Bowman. 
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pair  tbe  pfferent  The  Ptimulas  is  tbe  presence  of  Kgbt.  When  tbt 
optic  nerve  is  divided,  the  fifth  pair  may  in  some  deme  convey  the 
requisite  stimulus.  The  dilatation  of  the  pupil  probably  resulta  from 
the  elasticity  of  the  tissue  of  the'  iris  after  the  muscular  contraction 
lias  ceased.  The  iris  prevents  the  ingress  of  too  much  light,  and  also 
shuts  off  the  rays  ^  light  from  felling  on  the  circumference  of  the 
lens.  The  transparent  media  so  refract  and  modify  the  rays  of  light, 
as  to  overcome  both  spherical  and  chromatic  aberration ^  and  bring 
them  to  a  perfect  focus  upon  the  retina. 

Fig.  208. 


T<on(dta(lina1  ftertlon  of  the  globe  of  tbe  ey«.  1.  Srlerotic.  2.  Cornea.  8,  Choroid  eonnerted 
ftntfiiorly  with  (4)  cilinry  lifcament;  and  (5)  eiliary  procuDf^M.  fl.  Irii*.  7.  I'upil.  8.  K«tln». 
y.  Canal  of  Petit.  10.  Anterior  rhnmber,  rontaining  aqueoun  bumoar.  11.  Posterior  ebam> 
l«i.  12.  Crydtailine  It'oa.  13.  Vitreous  humour.  14.  Neurilemma  of  tbe  optic  nerrei  IS. 
Central  artery  of  retina. 

The  second  pair  of  nervrs  is  devoted  to  the  8enpe  of  sight,  and  ii 
hence  called  optic.     The  greater  part  of  their  roots  may  be  traced  to 

the      tuborcula      quadrige- 
Fig.  209.  niina,  which  are  regarded  aa 

the  optic  ganglia;  fmm 
those  they  run  forward! 
along  the  base  of  the  brain, 
and  unite  in  front  of  tbe 
tuber  cinereufu  and  mam« 
miliary  bodies,  forming  an 
intimate  junction  called  the 
chiasm.  From  this  point 
they  diverge,  and  enter  tbe 
orbits  through  the  optio 
foramina.  Part  of  the  fibres 
of  each  nerve  pass  to  the 
opposite  eye,  part  are  commissural,  and  the  remainder  pass  to  the  ejt 
of  the  same  side.     (Fig.  209). 


Coorae  of  fibre*  in  the  chiarac.  a.  Anterior  flbreo. 
atmmiMural  betwi-en  tbe  two  rettnae.  p.  Posterior 
flbrea.  conimiivural  between  the  thalami.  of,]/.  I1»- 
gram  of  tbe  preceding. 
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'  eye  bas  six  cnaBclefi,  four  sfruf^ht,  the  nrfi ;  aDd  two  oiiiqtie, 
Ji^ui.  The  first  are  supplied  by  the  ttiird  pair  nf  uerveji,  except 
tua  eztcmus,  which  has  the  i»ixth.  Of  the  latter,  th^  superior 
pe  ref^eivefl  the  fourth  pair;  tbe  inferior,  a  branch  of  the  third. 
p  the  r«c'/t  act  together,  they  Bx  the  eychall ;  when  Binglyi  they 
[li  towards  their  respective  sidea.  The  oblique  uuingnmBe  the 
land  in  additioo,  when  acting  togf^tber,  draw  tbe  globe  inwards^ 
loDverge  the  axes  of  tbe  eye,  The  floperior  obUcjue  turns  the 
^oWDwarda  and  inwards,  and  the  inferior  obtiqne  upwards  und 
Kda.  There  is,  however^  conBidemble  uncertainty  as  to  their 
ions. 

le  adaptation  of  the  eye  to  dii>tancp?i,  by  which  a  perfectly  diV 
jmage  is  perceived,  whether  the  object  be  far  or  near,  is  a  phe^ 
iDon  as  yet  not  explained.  By  Fome  it  is  thought  to  be  entirely 
klianal ;  by  others  it  10  supposed  to  depend  upon  it  varying  length 
le  focal  distances,  produced  either  by  altering  tbe  shape  of  tbe 
^  of  the  eye,  bo  as  to  diminish  or  increase  its  con  vest  ity,  or  by 
ng  tbe  pof^irion  of  the  lens  by  musculnr  agency.  It  is  iutereat- 
D  remark,  that  the  adjuatiop  power  of  the  eye  is  lost  or  greatly 
ired  by  the  extraction  of  tbe  lens,  or  by  paralysing  the  ciliary 
ridial  niuacles  by  belladonna.  According  to  Dr.  Clay  Wallace, 
liliary  muscle  advances  the  lens,  by  compressing  the  veins,  and 
causing  an  erection^  or  lengthening  of  the  ciliary  processes. 
Dontraetion  of  the  iris,  which  takes  place  when  tbe  eyes  converge, 
pposed  to  depend  on  tbe  third  pair^  whicli  is  distributed  to  it  and 
ntemal  recti, 

m  forms  of  imperfect  vision,  Ttnown  as  miopia  and  preiltyopia^ 
>  be  attributed  entirely  to  defects  id  the  optical  adaptation  t»f  the 
In  myjpia^  or  vear-Mtt/htedness,  the  refractive  power  of  tbe  eye 
y  great,  and  the  rays  of  light  are  brought  to  a  focus  before  reach- 
he  retina.  This  defect  is  to  be  corrected  by  a  double  concava 
frhich  shall  dt*p€r$e  tbe  rays,  and  thus  overcome  the  too  great 
irgenoe.  In  prethj/opia,  or  J'fir'»if/hi(Jn€A$^  there  is  the  opposite 
it  there  is  not  sufficient  refracting  power,  and  the  rays  reach  a 
I  behind  tbe  retina.  This  defect  is  to  be  obviated  by  convex 
I,  which  increase  tbe  refracting  power  of  tbe  eye.  Myoptn, 
b  commonly  occurs  in  young  persons,  is  not  always  corrected  by 
The  presbyopio  eye  is  always  present  after  the  operation  for 
let* 

ta  known  that  tbe  rays  of  light  from  tbe  opposite  points  of  a 
lOUa  object,  by  reason  of  the  changes  they  undergo  through  the 
wive  refractions  which  they  experience,  cross  one  another,  and 
tbe  image  on  the  retina  appears  inverted.  The  question  then 
>»  bow  do  we  see  objects  erect^  with  an  invertcei  image  on  the 
i?  Volkmann  has  shown,  that  Sir  D.  Brewster's  law  of  visiblu 
tioo,  which  affirmed  that  every  object  is  seen  in  the  direction  nl 
'pendicular  to  that  point  of  the   retiua  on  which  tbe  image  ti 
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formed,  and  that  as  all  these  perpeDdicolars  meet  in  the  centre  of  the 
eye,  the  line  of  direction  is  identical  with  the  prolonged  radius  of  the 
sphere,  is  not  optically  correct.  Some  of  these  lines  cross  each  other 
nt  a  point  behind,  and  some  before -the  lens,  and  they  thus  fall  od  the 
retina  at  such  different  angles,  that  no  general  law  can  be  laid  down 
respecting  them.  The  notion  of  erectness,  which  we  form  bj  the 
combiued  use  of  our  eyes  and  hands,  is  really  the  result  of  intuitiTe 
pert-eplion. 

Singh  vision  with  Uco  et/es,  is  explained  by  the  fact  that  the  rays  of 
light  proceeding  from  a  luminous  object  fall  upon  parts  of  the  retina 
which  are  accustomed  to  art  together.  It  is  not  necessary  that  these 
points  should  be  equidistant  from  the  optic  nerve,  as  is  evident  in  stra- 
bismus. Double  vision  almost  always  follows  the  operation  for  it* 
cure,  till  the  parts  become  accustomed  to  act  together. 

The  vanishing  of  images  that  fall  on  particular  parts  of  the  retina, 
as  shown  in  Marriotte's  experiments,  is  due  to  the  fact  that  the  rays 
fall  directly  upon  the  centre  of  the  optic  nerve,  at  the  point  where  the 
middle  artery  of  the  retina  passes  in ;  and  as  this  has  no  special  sen- 
sibility, no  impression,  of  course,  is  conveyed  to  the  brain. 

By  the  association  of  visual  and  tactual  sensations,  we  obtain  know« 
ledge  of  various  properties  of  bodies,  such  as  smoothness  and  rough- 
ness, form,  and  to  a  certain  extent,  of  distance.  In  the  latter  both 
eyes  seem  to  be  required.  The  distinctness  of  outline  also  assists  os  in 
the  estimate  of  distances,  haziness  of  outline  being  generally  associated 
with  distance.  If  we  k«ow  the  real  size  of  an  object,  we  often  judge 
of  its  distance  by  its  apparent  size. 

Impressions  made  upon  the  retina  continue  for  some  time  after  the 
removal  of  the  stimulus.  It  is  this  which  causes  the  appearance  of  a 
circle  of  light  when  an  ignited  point  is  rapidly  moved  in  a  circle.  It 
also  accounts  for  the  optical  delusion  in  the  toy  known  as  the  thau- 
matrope. 

The  phenomena  of  accidental  colours  is  thus  explained.  When  the 
eye  is  steadily  fixed  for  a  length  of  time  upon  one  particular  colour, 
as  for  instance,  upon  a  red  wafer,  the  retina  becomes  fatigued,  and 
loses  its  impressibility  to  that  colour;  if  now  the  eye  be  turned  to  a 
white  ground,  a  spot  having  a  different  colour  will  be  seen ;  this  will 
be  made  up  of  all  the  colours  of  the  solar  spectrum,  minus  the  reti,  and 
the  resulting  one  colour  is  called  the  complementary  or  accuimtal 
ctfhiur.  In  this  case  it  will  be  bluish-green.  The  laws  of  harmonioos 
colouring  in  painting,  are  founded  upon  the  combination  of  comple- 
mentary colours. 

The  subjective  phenomena  of  vision  are  familiar  to  all.  Examples 
are  seen  in  the  flashes  of  light  before  the  eyes  in  congestion  of  the 
brain ;  and  that  also  result  from  blows  that  jar  the  optio  nerve  oi 
ganglia. 

The  mal-appreciation  of  colours,  like  the  deficient  musical  ear,  ia 
rather  an  encephalic  defect,  than  in  any  way  connected  with  the  ranat 
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THE  ENCEPHALIC   NERVES. 

The  odIj  encephftlio  Derves  whose  functions  have  not  heen  allodcd 
to,  Afe  the  fifth; portio  dura  of  Hie  seventh;  and  the  eighth  jHiirs, 
The  fifth  and  eu^hth  pain  combine  the  functions  of  sensitive  and  motor 
Berres.     The  portio  dura  is  entirely  motor. 

The  fifth  pair  presents  a  remarkable   resemblance  to  the  spina 
nerves  in  its  mode  of  origin.     It 
ariseit  by  two  roots,  a  larger  and  a  fig-  <«  0. 

smaller;  the  larger  is  involved  in 
pngiion,  and  the  two  are  quite 
distinct  until  after  the  formation 
of  the  ganglion.  The  trunk  of 
the  nerve  separates  into  three 
branches,  the  opthafmicy  the  mpe- 
rior  maxiUarify  and  the  inferior 
wuMQcHlary,  The  first  two  consist  ^l 
excloBavely  of  fibres  derived  from 
the  posterior  or  larger  root  and 
ganglion;  the  third  is  composed 
of  fibres  from  both  roots :  it  is  the 
only  portion  that  is  strictly  com- 
pound (Fig.  210. 

The  ophthalmic  and  superior 
maxillary  being  composed  of  fibres 
from  the  posterior  root,  are  exclu- 
sively sensitive.  The  inferior 
maxillary  is  both  mottyr  and  sen- 
sitive. The  opthalmic  and  supe- 
rior maxillary  are  distributed  en- 
tirely to  sentient  surfaces;  divi- 
sion of  them,  therefore,  destroys 
the  Mnsibility  of  those  parts,  with- 
out impairing  the  musculaV  action. 
The  inferior  maxillary  sends  some  branches  and  motor  filaments  to 
the  mnsclea  of  mastication ;  the  others  go  to  the  integuments  of  the 
lower  part  of  the  &oe,  and  the  mucous  membrane  of  the  mouth  and 
tongue,  which  they  supply  with  general  sensibility.  Division  of  these 
last  destroys  the  general  sensibility  in  the  parts  to  which  they  are 
distributed,  and  also  puts  a  stop  to  the  movements  of  mastication. 
Painful  affections  of  the  face  (neuralgia)  have  their  seat  in  the  sensi- 
tive branches  of  this  nerve. 

The  portio  dura  of  the  seventh  pair  is  the  general  motor  nerve  to 
the  face,  (Fiff.  211.)  The  muscles  supplied  by  it  are  chiefly  those 
upon  which  the  aspect  of  the  countenance  and  the  balance  of  the  fea- 
tures depend.  It  is  sometimes  called  the  nerve  of  expression.  The 
acts  ^f  dosing  th«  eyelids  and  frowning  depend  on  this  nerve.     Sub- 


A  Tiew  of  the  difitribution  of  the  fifth  pair 
8.  First  branch  of  the  fifth  pair  or  ophtbal 
mio.  7.  Seoond  branch  or  nuperior  maxillary. 
8.  Third  branch  or  inferior  branch.  Forothei 
referanoe,  a«e  Anatomy. 
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Fig.  21 L 


ieqo<>nr1j  to  iti 
Irnuce  into  tbe 
froui  whlcb  it  enniyV 
it  rcccivca  senaorj  ttli* 
tocuu  frain  iW  ftftli, 
and  aoiue  oerrkal 
tierve«i  whiob  amm  tr* 
rhaticm  c»f  its  terrrvi 
breucbee  to  prndttCQ 
ptiD.  Seciion  of  lb« 
Dcrve,  at  it«  point  af 
emerge  nee  from  Ibe 
Btylo- mastoid  forainen, 
is  r^illowf^d  bj  pom) 
of  tb«  muscles  of 
fA««  Aod  ejoli%J«, 

It      WHS      fomK^rl^r 
tltou^bt  to  be  tb« 


lerii^^J 


of  neurahjia^  atid 
Upon  (k'Veral 
cut.  Th©  on  I J  rinvit 
was  pnrttf^fii  nf  ihnt 
with  nf  th^  yl*'V»,  total 
hm  nf  canirol  over  the  fiatureu^  of  the  fioicttr  of  frown intf^  and  nf 
clotsintj  the  ryeliJs.  The  portio  iluni  h  atfto  tbe  cbminci  of  tbc  roiejC 
movemeola  coooemod  ia  rt^piratigo,  bot  it  \b  out  at  all  ooactiroed  lA 
tDastieation. 

Tbe  eighth  pair  a/  nerves  ia  made  up  of  tbree  otbers,  tbe  ^humx 
pharymjeaiy  in&  par  taijum  or  pnrumotjanirie^  mnA  iho  tpinal  at 
mrif  (Fig.  212).  Tbc  eouduaioua  tbat  bav^e  bc^eo  arrived  at  bj  pbj 
siotogi^ts  in  t^tutioD  to  Ihete  nerv^^a,  can  alone  be  atat^  here« 

Tbc  (/htto-phar^nge^f  is  tbe  ^enitfive  nerve  of  the  mucous 
braao  of  tbe  f»ucea  and  of  tbe  root  of  tbe  ton|rue,  aud  in  tbe  latti 
aituatioQ  it  ministera  to  taste  and  touch,  as' well  as  to  commnii 
bititjr ;  and  bvtog  tbe  aensitiTe  nenro  of  tbe  fauces,  it  ia  probably  i 
oerned  in  tbe  feeling  of  nausea  ao  readily  encited  bj  stiDiulaiio| 
muooiu  mcnibraDc  of  ibia  region.     Bucb  are  its  peripberml 
iion,  and  oeotral   connexions,  tbat   eiimukttou  of  any  part 
nuooua  membrane  in  wbicb  it  ratniSes,  excites  instantlj  to  cont 
all  tbe  faucial  muscles  supplied  by  tbe  vagus  and   tbc?  facial  nefiM% 
and  tbe  permanent  irritation  of  its  peripberal  ramifications,  is  in  i 
of  sore  throat,  will  affect  other  oiuscltta  supplied  by  tbe  facial 
ako.     It  is,  therefore,  an  ejxiior  of  ibe  movements  neoeiaary  la  ^b^ 
ryngeal  deglutition. 

TbejMir  vagum. — The  follonring  conclusions   may  Ins  adnpled  t% 
«pectiug  tbc  fttticiiuifS  of  this  nerve  and  ita  branches;. 


hut  the  rnpyiB  nerve  contains  fila- 
kxith  of  stnmtion  and  motion, 
kat  its  pbarjnj^al  braoohes  are 

tits  sopenor  larynpeal  branch 
(he  nerve  of  the  larynx,  con- 
few  motor  filamentfi   to   the 
\yroid  muscle. 

bat  the  ioferior  laryngeal  is  the 
al  motor  nerve  of  the  larynx, 
hat  the  curdbc  braneheH  exert  a 
ofluence  on  the  movements  of  the 

lifflt  Its  pulmonary  branches  con- 
ith  motor  and  sensitive  fi  la  men  is, 
zrcise  an  iniportnot  influence  upon 
ipiralorj  acts,  for  they  cjannot  be 
ed  without  retarding  niatenally 
pi  ration )  impeding  the  pas^^age  of 
od  through  the  lungs,  and  causing 

of  these  organs. 

'bat  the  ce^phugeal  branches  lire 
mnel  through  which  the  umscles 
i  tube  are  excited,  through  the 
I  oblongata,  tr»  cnn tract, 
'hat  the  gas  trie  braiichea  iTiflucnce 
Tements  of  the  stomtich,  and  pro- 
Q  Boine  degree  the  KecretiooB  and 
sibility  of  its  mucous  membrane; 
it  their  inteprit'/  is  by  no  means 
il  to  the  couiinuanceof  the  secre- 
C»r  to  coniplele  chymificution. 
and  Bowman.) 

ipinal  accessory  Is  so  called  in 
Dtencd  of  lis  extensive  connexion 
e  upper  part  of  the  spinal  cord.  Of 
branches,  the  inteninl  is  pmhably 
►e.  The  ejtternal  is  distributed 
Uerno-deldo-madoiihnt  and  tra* 
muscles^  some  of  its  filaments  in- 
ing  with  the  cervical  plexus,  and  ^ 
or  in  its  functions.  The  move- 
excited  by  irritating  it  are  of  % 
aod  not  of  a  reflex  character. 


Fig.  212 


Ori(i!«  ftnifl  (It^trtbutioT)  of  *t«iUb 
puSr  of  nenrt^a.  ti.  On?ln  uf  *lit 
glo«»o-pUa[ryn):L>!K]  nerve.  8.  Truiik 
of  the  Q«rT».  &.  Bptfiftl  iic«*.'*i»rj. 
19.  QtupHou  of  Uio  piiemuo^MiciA 
JEL  OHgia  uf  thtf  apliuJ  iOHMMry. 
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MUSCULAR  MOTION. 


The  muscular  system  forms  part  of  the  apparatus  of  animal  life,  in* 
asmuch  as  it  is  the  instrument  by  which  nervous  energy  operates  upon 
external  objects.  The  contractility  which  it  manifests  on  the  applica- 
tion of  a  stimulus,  is  an  endowment  derived  from  its  own  structure, 
and  no6  from  the  nervous  system.  The  presence  of  this  contractility 
is  coTinected  with  the  healthy  nutrition  of  the  tissue,  and  with  its  due 
supply  of  arterial  blood ;  the  separation  of  any  muscular  part  from 
itH  nervous  connexions  has  none  but  an  indirect  influence  on  its  pro- 
perties. 

The  development  of  muscles,  their  physical  and  vital  properties, 
their  mechanical  adaptation  as  moving  agents,  having  been  already 
described  (pages  235,  236),  but  little  remains  to  be  added. 

There  is  one  form  of  contractility  which  produces  a  contfani  ten- 
dcncy  to  contraction  in  the  muscular  fibre,  but  which  differs  from 
simple  elasticity  from  the  fact  that  it  exists  after  death  and  before 
decomposition  takes  place.  This  is  called  tonicity^  and  it  manifests 
itself  in  the  separation  or  retraction  that  takes  place  between  the 
divided  ends  of  a  living  muscle,  as  in  amputation.  It  also  shows  itself 
in  the  permanent  flexure  of  the  joints  when  the  extensors  are  para- 
lysed, as  in  lead  palsy.  In  the  healthy  state  the  tonicity  of  the  seve- 
ral groups  of  muscles  is  counterpoised,  but  the  balance  is  destroyed 
when  the  tonicity  of  one  set  is  lost  or  impaired. 

The  tonicity  is  greater  in  the  non-striuted  than  in  the  striated;  it  is 
this  property  that  Keeps  the  walls  of  the  arteries  contracted  upon  their 
codtcnta.  It  is  increased  by  cold,  and  diminished  by  heat.  The  nyar 
mortia,  as  already  described,  is  probably  to  be  regarded  as  a  manifes- 
tion  of  this  property. 

The  cneryy  of  muscular  contractions  is  seen  in  the  various  feats  of 
strength  performed  by  jugglers,  &c.  It  is  very  much  increased  by 
onntinued  exercise.  Much,  however,  depends  upon  the  mechanically 
advantageous  application  of  the  power;  persons  of  ordinary  strength 
may  in  this  way  perform  feats  that  would  seem  incredible. 

An  idea  of  the  rapidity  of  muscular  contractions  may  be  bad  by 
eiitimating  the  number  of  letters  that  can  be  pronounced  in  a  given 
time.  Some  persons  can  pronounce  1500  in  a  minute;  each  of  these 
rc<|uins  a  separate  contraction  of  muscular  fibres,  followed  by  a  relaxa- 
tion of  equal  length.  Each  contraction  must  therefore  have  occurred 
in  one-tenth  of  a  second. 

The  production  of  Voice,  or  vocal  sounds,  depends  upon  the  appli- 
cation of  muscular  power  to  the  vooal  instrument,  and  b  therefore 
properly  considered  under  this  head. 
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The  Toice  is  produced  when  the  air  is  expelled  from  the  Jungs ; 
tyerj  one  knows  it  is  impossihle  to  articulate  sounds  with  the  muuth 
and  nose  closed.  It  must  he  remembered  that  vocal  sounds  and 
speech  are  two  verr  different  things ;  the  former  may  be  produced  in 
preat  perfection,  where  there  is  no  capability  for  the  latter.  The  voice 
is  formed  io  the  larvnx ;  the  modifications  of  it  by  which  speech  it 
formed,  are  effected  m  the  cavity  of  the  mouth.  The  natural  voice, 
or  rry,  exists  in  nearly  all  animals.  Man  alone,  it  is  believed,  has  the 
power  of  producing  articulate  sounds  or  language. 

The  laiyux  consists  of  four  cartilages.  The  cricoid,  the  thyroiJ^ 
and  two  arytenoid.  The  cricoid  is  the  lowest  of  these ;  it  surmounts 
the  trachea,  and  is  shaped  like  a  seal-ring,  having  its  deepest  portion 
behind.  The  thyroid  is  situated  above  the  cricoid,  with  which  it  is 
articulated  by  its  lower  eomua,  in  such  a  manner  that  its  lower  front 
margin  naj  be  made  to  approach  or  recede  from  the  upper  margin  of 
the  erionid.  The  higher  the  tone,  the  more  nearly  do  they  approzi- 
mate.  The  arytenoid  cartilages  are  situated  upon  the  posterior  and 
iuperior  portion  of  the  cricoid,  with  which  they  are  articulated  also  in 
a  moreable  manner.  From  the  tips  of  the  arytenoid  cartibip:es,  to  the 
inner  front  of  the  thyroid,  are  stretched  the  two  pairs  of  vocal  liga- 
ments, compoeed  of  yellow  elastic  tissue,  and  named  the  mpcrior  and 
inferior  vocal  ligamentt.  The  whole  inferior  surface  of  the  larynx  la 
lined  by  mucous  membrane,  which  is  reflected  over  the  vocal  cordf*, 
dipping  down  into  the  spaces  between  them  to  form  the  ventriclen  of 
the  larynx y  or,  as  they  are  sometimes  called,  the  ventricles  of  Mor- 
gagni,  or  of  Oalen  (Fig.  213).  Upon  the  varying  degree  of  teniiion 
of  the  vocal  ligaments  depends  the  variety  of  tones  of  which  the  voice 
is  ausceptible.  For  the  production  of  vocal  tones  the  ligaments  of 
the  opposite  sides  are  also  required  to  be  brought  into  approaching 
parallelism  with  each  other,  by  the  approximation  of  the  points  of  the 
arytenoid  cartilages,  whilst  in  the  intervals  they  are  separated  from 
each  other,  and  the  rima  ghttidis,  or  fissure  between  them,  assumes 
the  form  of  the  letter  V  (Fig.  214). 

The  muscles  that  are  concerned  in  governing  the  pitch  of  the  notes, 
by  regulating  the  tension  of  the  cords,  and  those  that  govern  the  aper- 
ture of  the  riottis,  are  the  following.  (The  table  is  modified  from 
Carpenter's  Human  Physiology.) 

GOVERN  THE  PITCH  OP  THE  VOICE. 


r  Crio^^vrmibL  f  l^^P'**  *he  front  of  the  thyroid  cartiliige  on  the  crl- 

St^noiS^n-oSiL  1      ®°*^»  *"**  ttreteh  the  Tocal  ligaments ;  ansisted  by 

oiemo'inprametf  ^     ^j^^  arytenoideus  and  crico-aryteooidci  postici. 

r&..^i%^    immmUmi  f  Kl«^»t«  the  frout  of  the  thyroid  cartilage,  and  draw 

r*TlJSSr^  J      **  towards  the  arytenoid,  rtlaxing  the  Yooal  liga 
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GOVERN  THE  APERTURE  OP  THE  OLOTTIB. 

^SS::^'*''^"'^     }CA,«theglottl. 
Ciieo-arylenoidei  lateraUa,  [  Open  the  glottis. 

The  muscles  that  relax  or  stretch  the  vocal  ligaments  are  concemfd 
\tk  voice  alone.  Those  that  govern  the  aperture  of  the  glottis  are  also 
t<oncerned  in  respiration^  regulating  the  amount  of  air  received.    Thei 


Fig.  213. 


Fig.  214. 


1>lo.  213.  -  Verticft]  iwetion  of  the  larynx  to  whow  Iti  intima]  rarfkep.  7.  Saperiofr  voral  Hf»> 
4i«ut«.  8.  8«cUon  of  thyroid  cartilage.  9.  Ventrirle  of  Oaleo.  lu.  Lower  rocal  UgasMaL 
11.  Arytenoid  cartilages.    12.  Inside  of  cricoid  cartilage. 

Fio.  2U  —  Larynx  fW)ni  above.  O.  E.  IL  Thyroid  cartilafc.  N.  F.  AnrtenoM  cartllacv 
T.  V.  T.  V.  Vocal  ligamenU.  N.  X.  Crico-arytenoi<lt>us  lateralis.  V.  k.f.  Right  tbjio«i7l»- 
noideua.    N.  (.  N.  L  Crioo-arytenoidei  poetid.    B.  B.  Crioo^arytenold  llgamenta. 

are  also  the  scat  of  the  spasmodic  affections  of  the  larynx  which  so 
often  occur  in  children. 

The  vocal  apparatus  has  heen  compared  to  various  instruments,  such 
as  ttringed  tnstrumenU,  Jiutes,  and  reed  in»(nimetif$.  It  is  not  justly 
compared  to  a  stringed  instrument,  inasmuch  as  the  cords  are  too 
short  to  produce  all  the  varied  notes  of  which  the  human  voice  is 
capahlc,  more  especially  the  lower  notes.  Besides  which  they  are 
covered  with  mucous  memhrane,  which  would  act  effectually  aa  a 
damper  upon  them. 

Neither  can  thoy  be  compared  to  a  flute  pipe,  in  which  the  sound  is 
produced  by  the  vibration  of  the  column  of  air  contained  in  the  tubsi 
and  the  pitch  of  the  note  determined  by  the  length  of  the  ooloiuiy 


VOCAL    SOUNDS. 

\j  modified  by  its  dinmeter,  Tliere  is  nothing  in  tlic  fonn  or 
lions  of  the  colmun  of  air  between  the  larjnx  and  mouth  which 
I  conceived  to  render  it  capable  of  such  vibratioDS  lis  are  required 
iuco  the  tones  of  the  human  voice. 

third  class  of  instruments  are  the  recdsf  and  to  tbeBe  the  TO<;al 
bears  more  analogy  than  to  any  of  the  others.  In  the  reed  in- 
rnt|  a  thin  plate  or  lamina  vibrates  freely  in  a  frame  that  allows 
*  to  pass  readily  round  it.  Id  the  accordion  the  variations  in 
ne  are  produced  by  different  lengths  in  the  reeds.  In  the  vucal 
itti8  there  are  lanainaB  formed  by  stretching  the  mucoua  mem- 
over  the  vocal  ligaments,  and  by  increasing  or  diminishing  thti 
I  of  these,  various  notes  can  be  produced.  In  this  respect  ifc 
)les  a  reed  inBlrument.  In  regard  to  the  production  of  fahsetto 
lothing  certain  is  known.  Miiller  supposes  that  in  them  merely 
rder  of  the  glottis  vibrates.  The  idea  of  MM.  Diday  and  Petre- 
bat  in  the  production  of  falsetto  noteS|  the  vocal  cords  arc  not 
I  into  vibration,  but  are  Bxed  and  tightened^  so  as  to  ref^emhlo 
Douth  orifice  "  in  the  flute,  while  the  column  of  air  is  thrown 
bration,  as  in  that  instrument,  appears  most  reasonable, 
ifttensitj/  of  the  voice,  or,  as  it  is  eommnnly  called,  the  vohme 
voice,  results  in  part  from  the  force  with  which  the  air  Is  driven 
be  lungBf  and  from  the  size  of  the  tboraeie  cavity-  and  in  part 
he  facility  with  which  the  vocal  cords  and  other  parts  of  the 
are  able  to  vibrate.  These  raodiflcations  explain  the  difference 
exifitf  between  the  male  and  female  voices.  The  vocal  cords  in 
lie  are  longer  than  in  the  female  in  the  proportion  of  3  :  2,  and 
wees  are  commonly  an  octave  lower. 

power  of  the  will  in  determining  the  exact  degree  of  tension 
iry  to  produce  a  given  note,  is  extremely  remarkable.  The 
I  compass  of  the  voice  in  most  persons  is  two  oclavcs  or  24  semi- 
No  w  a  singer  can  produce  ten  distinct  intervals  between  each 
ne,  or  240  intervals,  Tbere  must,  therefore,  be  240  different 
of  tension  of  the  vocal  cords  all  producible  at  pleasure  when  ti 
t  conception  exists  as  to  the  tone  rec|uired.  And  all  these  dif- 
notes  can  be  produced  without  a  great er  variation  in  the  length 
vocal  cords  tban  one-fifth  of  an  inch. 

peculiar  timbre^  or  fuahf^  of  the  voice,  which  each  person  pos- 
snd  its  imperfections,  depend  on  the  smoothness  or  roughness 
cartilages  of  the  larynx,  or  on  the  different  aptitudes  for  vibra- 
bich  the  parts  of  the  organ  possess. 

he  production  of  voice  the  titferior  ligaments  are  the  important 
If  we  remove  the  superior  ligaments,  voice  continues,  though 
feeble;  but  if  we  divide  the  inferior  ligaments,  voice  is  de- 
f.  Even  the  ventricles  of  the  larynx  may  be  cut  into,  and  yet 
ontinue.  The  use  of  the  ventricles  is  to  allow  free  vit*r%tion  «if 
»]  ktnioiB. 
80 
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^  - ^..upiivu  fcu  iiie  voice,  80  that 

l»  •  properly  expressed  unless  joiocd  with  a  vowel.     It 
wliirh  coininonly  offer  the  preate^t difficulty  to  the  stamni 
ill)  ibu^e  which  are  called  ejcplosioe. 
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R  definitions  of  inflammation  vary  with  different  authors.  That 
Her  is  as  satisfactory  as  any  other*  He  defines  inflammation  to 
perverted  condition  of  tbe  blood  and  blood -veaaels  of  a  part^ 
[pting  its  healthful  function,  nnd  changing  ita  normal  structure; 
rily  attended  with  redneBS,  pain,  heat,  and  swelling;  and  inda- 
lore  or  less  disturbance  of  the  general  system."  The  term  should 
i ted  to  processes  essmttail^  morbid. 

transition  from  health  to  inflammation  may  be  divided  into 
stapres:  1.  Simple  vascular  excitement;  2.  Active  congestion  j 
le  inflammation. 

^imph  vascniar  exaiement — ^When  any  irritant  is  applied  to 
in,  an  impression  is  produced  through  the  nervous  system  which 
ifested  particulurly  in  the  blood-vessols. 

first  the  blood  circulates  with  great  rapidity^  althongh  the  small 
is  and  capiilaries  are  of  diminished  calibre.  Afterwards  the 
\  yield  and  arc  dilated^  and  an  increased  quantity  of  blood  cir- 
1  with  great  rapidity,  with  a  tendency  to  serous  and  plastic  exu- 
>  The  fun€tion  of  the  part  is  exalted,  and  this  may  be  niani- 
by  excessive  nutrition  or  secretion.  This  is  simple  vascular 
neot 

Actim  Congestion.  —  More  blood  is  sent  to  the  part,  and  tho 
ries  and  minute  Qrteries  begin  to  give  way  under  the  increased 
on  of  larger  arterial  trunks;  by  over-di«tension,  the  vascular 
lose  their  tonicity,  "And  partly  from  this  cause,  partly  on 
it  of  obange  in  the  blood  itself,  which  seems  more  viscid^  with 
pnsoles  less  distinct,  and^  when  examined  by  the  niicroecope,  ib 
especially  to  possess  an  increased  number  of  colourless  *  lymph 
B9/  unusually  adhesive  to  each  other,  and  to  the  walls  of  tlio 

and  so  manifestly  operating  obstructivel)'— and  partly,  also,  it 
mble,  from  an  increase  of  vita!  attraction  between  the  blood  and 
nding  parenchyma — the  circuhition  Iohqs  its  acquired  rapidity, 
i43ames  slower  even  than  in  health.     The  red  corpuscles  are  no 
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longer  limited  to  the  central  current,  but  are  encroaching  more  and 
more  on  the  lateral  and  clear  Mymph  spacea.'  Exudation  is  more 
copious  than  in  the  previous  stage ;  it  consists  of  serum  and  of  liquor 
sanguinis,  the  latter  usually  predominating :  and  when  the  action  has 
been  for  some  time  sustained,  and  as  it  were,  established  in  the  part, 
fibrin  alone  may  be  depoaited."  '<  The  natural  function  of  the  part  is 
not  simply  exalted,  but  begins  to  be  perverted,  for  example,  secretion 
is  not  only  increased,  but  changed  in  its  character."  Nutrition  is 
becoming  more  and  more  disturbed, — this  is  the  commencement  of 
diseased  action.  *<  This  action  may  resolve  after  the  removal  of  its 
simple  exciting  cause ;  or  it  may  be  sustained  for  some  time,  as  in  the 
healing  of  wounds,  and  the  dosing  of  ulcers ;  or  it  may  advance  to 

'^3.  True  Inflammation. — ^The  change  which,  in  the  preceding 
stage,  had  begun  in  the  blood,  is  now  completed.  The  over-disten- 
sion  of  the  capillaries  is  established ;  the  capillary  power  is  for  a  time 
gone,  perhaps  in  consequence  of  diminution  or  actual  suspension  of  the 
nervous  influence ;  and  the  coats  of  the  capillaries  and  other  vessels 
are  thickened,  softened,  and  impaired  in  cohesion,  being  themselves  the 
subjects  of  structural  change.  The  languor  of  circulation  approaches 
stagnation,  and  at  some  points  this  has  actually  occurred ;  every  part 
of  the  distended  capillaries  is  occupied  by  crowded  coloured  and  colour- 
less corpuscles ;  partly,  it  may  be,  from  increased  attraction  between 
the  former  and  the  surrounding  parenchyma,  partly  by  accumulation 
and  adhesion  of  the  latter  to  each  other  and  to  the  capillary  walls. 
The  altered  liquor  sanguinis  is  exuded  in  profusion.  The  capillaries 
also  give  way  in  their  coats,  and  from  the  lesion,  blood  is  extravasated 
in  mass.  Suppuration  is  in  progress  by  extravapcular  degeneration  of 
the  fibrinous  effusion,  or  else  by  a  secretive  elaboration  of  it  ore  yet  it 
has  left  the  vessel.  Breaking  up  and  disintegration  of  texture  ensucj 
according  to  the  extent  of  extravasation  and  suppuration ;  and  the  dis- 
integrate texture  is  commingled  with  the  effusion.  The  formative 
power  has  ceased,  and  the  opposite  condition,  a  tendency  to  disintegra- 
tion, from' diminution  of  vitality,  has  become  established.  Disorder 
of  function  is  complete;  secretion,  for  example,  being  in  the  first  plaob 
arrested,  and  when  restored,  more  vitiated  than  before." 

The  hM:al  si/mpfoms  are  redness,  swelling,  heat,  pain,  throbbing, 
Increased  sensibility,  disorder  of  function^  arrest  and  change  of  secre- 
tion. 

•  Redneu. — This  is  due  to  an  afflux  of  blood  to  the  part ;  the  vessels 
become  distended,  and  the  capillaries  convey  red  blood ;  the  propor- 
tion of  the  red  globules  is  also  increased  by  the  exudation  of  the  serum. 
The  degree  varies  in  different  tissues,  and  according  to  the  intensiity  of 
the  action ;  compare,  for  instance,  an  inflamed  tendon  with  an  inflamed 
mucous  membrane.  The  thit  varies  also  between  a  bright  scariet  and 
a  deep  purple.  Pei'manem-y  is  characteristic  of  inflammatonr  redness. 
The  redness  of  blushing  is  not  indicative  of  inflammationi  bccausa  it 
is  momcntaiji  and  not  conjoined  with  other  symptomB. 
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,  —  Tbis  ia  occagioned  by  the  inereased  quantity  of  blood, 
aioQ  of  scrum,  pua,  &c.  The  swelliog  of  iuflBmaiatioQ 
»e  conjoiped  with  other  fijmptoms  also,  for  m  oedema  there  is 
g,  but  not  iuflaintuation.  It  tuu8t  be  gradual  in  iLh  develop- 
the  Buddeo  swelliog  produced  by  a  hernm  or  dJBlocatioE  is  Dot 
iuflammatioQ.  It  muet  also  be  recent,  not  like  the  tediouA 
of  a  gcDuioe  tumour.  Swelliog  may  be  iujurioas,  as  in  the 
»r  orbit  of  the  eye ;  or  it  may  be  useful,  aa  io  a  fimiture,  ko, 
oat  rt^markable  in  loose  tcactares ;  al&o  iu  the  brea^ti  testicies, 
Dpbatio  glaods. 

U  —  This  depends  upon  a  more  rapid  oxidation  of  the  tiaeises, 
are  also  eupplicd  with  an  increaaed  quantity  of  blood.  Heal 
kiDiuatioD  may  be  partly  actual,  as  aacertained  by  the  touch  or 
irmotneter,  and  partly  the  result  of  a  perverted  nervous  func- 
itimated  only  by  the  patient.  It  must  be  permaiverit,  and  coo- 
with  other  symptoms  to  be  ebaracteriatic,  for  in  hectic  there  is 
a^  of  the  hands  and  feet,  yet  no  inflammation  is  there. 
I. — la  caused  partly  by  the  pressure  upon  the  nerves  of  the  in- 
spot,  and  the  distension  of  the  arteries  which  are  supplied  by 
lerves;  and  partly  by  dit«ordered  function.  Mechanical  pres- 
creases  it,  for  instance,  by  the  hand  in  peritonitis,  or  in.spinitinii 
jrii^y.  Pain  varies  with  the  natural  -sensibility  of  the  pnrt 
I,  hence  iuflamniation  of  the  skin  h  more  painful  than  that  of 
'  tissue.  It  is  proportionate  to  the  yielding  nature  of  the  struc- 
Reeled;  thus  inflammation  produces  more  pain  in  bones  and 
stSj  than  in  mucous  membrane. 

I  is  not  always  indicative  of  inflammatioD  —  for  example^  in 
aud  neuralgia.  In  spasm  the  pain  comes  on  suddenly^  and 
ved  by  pres^iure;  in  neuralgia  it  is  intermittent.  Nut  so  with 
nation — in  the  latter  the  pain  gradually  increases  from  the  first; 
^denly  disappcarB  suspicion  is  excited  lest  gangrene  has  super- 
Pkin  may  be  sympathetic,  and  referred  to  a  part  at  a  distance ; 
ilgia,  the  pain  is  at  the  knee ;  in  liver  disease^  in  the  shoulder ; 
M0  of  the  kidney,  at  the  orifice  of  the  urethra.  This  U  a  {k»int 
itical  importance  in  the  application  of  remedies. 
etueti  Btnsil/ili'ft/.  —  This  may  be  illustnited  by  intolerance  of 
rhen  the  eye  is  inflamed;  the  tcnJerness  of  the  skin  in  erysi- 
the  rejection  of  food  by  the  stomach,  and  the  constant  urina- 
the  bladder  is  the  seat  of  in^ammation. 

irder  o//nnrtiofi,  — ^The  stomach  cannot  digest,  nor  the  kidney 
I     If  the  brain  or  spinal  cord  be  the  seat^  we  may  expect  con* 
Bp  or  paralysis. 
€au9€$  of  wftammaiion  may  be  divided  into  predhpming  and 

\apming    causes.  —  Include     sanguine     temperament,    excita- 
pUthoraj  excess  in  food,  drink,  or  exercise ;  debiilty,  miasmata| 
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bad  air,  food,  and  clothing ;  previouB  disease,  &c.  These  may  be  con- 
aidered  as  coDstitutioDal  or  idiopathic. 

Exciting  causes.  —  May  be  direct,  such  as  the  chemical  effects  of 
acids,  salts,  &c. ;  or  mecbanical  effects  of  wounds,  pressure,  &c.  In- 
direct, or  vital,  such  as  heat  and  cold,  cantharides  and  turpentine. 
Spccijic,  as  in  the  instance  of  vaccine  virus. 

The  deration  and  character  of  inflammation  are  modified  by  tbe 
nature,  situation,  and  condition  of  the  part  afi'ccted,  and  the  tempe- 
rament and  diathesis  of  the  patient.  Age,  sex,  babit,  atmosphere, 
and  season^  all  exercise  an  important  influence  in  its  progress  and  type. 

i  BESULTS    or    INF LAMM ATION. 

1.  Resolution. — This  is  the  most  favourable  result.  It  is  the  resto- 
ration of  the  part,  as  regards  both  structure  and  function,  to  its  origi- 
nal and  normal  state.  Effusion  takes  place,  the  vessels  are  relieved, 
the  red  globules  move  on,  absorption  takes  place,  and  the  usual  symp- 
toms subside.  Delitescence  is  the  sudden  disappearance  of  inflamma- 
tion ;  and  when  it  is  attended  by  the  establishment  of  a  new  one,  the 
term  mdastasis  is  used. 

2.  Excessive  deposit. — Either  of  serum  or  fibrin,  which  has  exuded 
through  the  cout^  of  the  vessels.  AVhcn  serum  is  effured  into  cellu- 
lar titisue  it  constitutes  wdema,  which  is  characterised  by  pitting  on 
prossure ;  when  iffused  and  collected  in  serous  mcmbranca,  it  contti- 
tut.cs  dropst/.  The  effusion  of  fibrin  requires  a  higher  degree  of  in- 
flammation, upon  the  subsidence  of  which  new  structures  are  funned 
by  the  organization  of  the  fibrin,  and  parts  are  repaired ;  hence  the 
term  plastic  is  applied  to  it.  Thus,  wounds  unite,  bones  knit,  and 
arteries  consolidate. 

8.  JI<morrha(/e.  —  Occasioned  by  the  destruction  of  the  coats  of 
the  vessels.  If  it  occur  in  the  interior,  it  is  termed  extravasation. 
It  is  usually  injurious,  by  producing  pressure  and  exciting  irritation; 
a.Oy  for  instance,  in  the  humours  of  the  eye,  or  membranes  of  the 
brain. 

4:  Suppuration. — The  formation  of  a  fluid  called  pus.     It  is  called 
hiudabh  when  it  is  yellow,  creamy,  and  opaque;  insoluble  in  water, 
but  readily  mixing  with  it.     It  has  no  odour,  but  a  slightly  swecti>h 
taiite.     It  is  not  corrosive,  but  bland  and  protective  to  tender  granula- 
tions until  covered  by  cuticle.     AVhen  confined,  it  produces  disinto 
gnition  of  the  textures  in  contact,  by  pressure.     It  is  the  result  of  a 
vital  action.     It  consists  of  a  fluid  and  globules.     The  fluid  is  the 
li4|Uor  sanguinis  of  blood  effused  ;  this  separates  into  serum  and  fibrin ; 
tbe  fibrin  becomes  granular  by  the  formation  of  exudation  corpuscles, 
— 'Wl  these  degenerate  into  pus-globules.     AVhen  pus  is  thin  and  acrid 
Ui  termed  ivhor,  consisting  mostly  of  serum.     In  ecrofulons  persons 
&  flaky.     When  it  contains  blood  it  is  called  sanies.     When  it  is 
L%  leaden  oolour,  thick,  coagulated,  and  very  offensive,  it  k  «m/<«. 
Jwefimee  it  ia  mixed  with  a  subtle  virusi  as  the  venereal  or  VNcine ; 
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ben  laid  to  be  tpenfic^  When  mixed  in  the  tnuccus  or  seroiia 
rges^  it  is  termed  eero*puruJent  or  muco-purulent. 
len  FuppurBtion  is  profufie  and  long-continued^  in  a  debilitated 
t  it  produces  a  fever  called  hectic^  wbieb  is  a  constitutional  irrita- 
Lfferent  from  the  inflammatory  type.  It  is  reTnittent,  and  attended 
fmleoeM  of  surface,  erpept  upon  tbe  checks.  The  appetite  is 
bul  yet  there  is  great  emaciation.     The  tongue  w  clean ,  at  tirst 

bot  afterwards  dry  and  glased  or  aphthous.  The  b+^wels  are 
paled)  or  else  attended  with  a  diarrhoea,  termed  colliquative. 
Toiiiia  and  soles  burn,  and  there  i«  grcAt  thirst.  Reftpinitioii  la 
snd  short.  The  pulse  w  frequent  and  small.  At  noon  there  is 
Bed  fever  preceded  by  a  chill  j  at  night  there  is  perspiraticiUj  most 
Ml  townrds  morning.  Tbe  eyes  are  bright,  though  sunk  in  hol- 
'bits  \  and  though  there  may  be  sleeplessnesSf  lassitude^  and  de- 

tet  the  mind  is  clear  and  the  spirits  are  good. 
UJctraiion, — Hunter  supposed  that  it  was  entirely  the  result  of  ab* 
>n.    But  it  is  also  due  to  a  vital  f?oftentng  of  a  texture  chaTi£jed  by 
matiou  and  suppuration;  becoming  disiutcgnitcd  and  fluid,  it  is 

absorbed)  and  partly  passes  away  with  the  pus.  The  more  vio- 
^  inflammation,  the  more  rapid  is  the  destruction ;  the  term  pha- 
10  is  applied  to  those  uleerations  in  which  the  part  ts  apparently 
or  consumed  with  unusual  rapidity.  Congestion  is  a  predisposing 
of  ulceration.  The  skin^  mucous  membranes,  and  cellulur  tissue^ 
more  rapidly  in  ulceration  (ban  the  vascular,  nervous,  and  fibrous 
B.  Thoaeof  intemperate  habits,  and  of  scrofulous  or  syphilitic  Uint, 
txit  liable  to  its  ruvages.  The  parts  most  likely  to  be  affui'ted  are 
whose  circulation  is  weak  and  languid,  such  as  the  lower  extrcmi* 
nd  parts  newly  formed,  such  as  cicatrices,  callus  and  tumours. 
Mortijicatton. — This  term  includes  the  dying  and  death  of  a  patt 
injury  or  disease.  Gangrene  denotes  the  process  of  dying,  and 
agnlsed  by  the  following  signs.     Kedncss  is  changed  into  a  livid 

circulation  is  arrested,  so  is  effusion,  and  there  is  less  tension, 
iBd  heat  abate,  often  suddetily.  Putrescence  commences,  and 
is  an  offensive  smell.  Fblyctense,  or  vesicles  filled  with  putrid 
,  appear  over  the  skin.  Sphacrhs  is  the  completion  of  the  gan- 
,  The  part  fs  cold  and  infcnsible;  shrunken,  soft,  and  flaccid; 
%%eB  distinctly,  owing  to  its  containing  ga.**,  the  result  of  putres* 
;  vital  action  has  cea^^ed,  and  the  colour  becomes  black  if  the 
are  exposed  to  the  air  A  tloitffh  is  a  small  sphacclatinn.  Na 
[lakea  an  effort  to  throw  off  an  injurious  mass.  The  living  par 
itaot  with  the  dead  inflames;  and^  in  conser|iiertce,  tlie  abrupt 
Hm  is  bordered  by  a  diffuse,  red,  and  painful  swelling^the  1*1*0 
HHknTofton ;  this  vesicates,  tbe  vesicle  bursts,  puriform  matter  is 
(Tged,  and  an  inflamed  awl  ulcerating  t5urface  is  disclosed — ^the 
/  i^parafinn.  The  furrow  d^epc ns ;  pkin  and  cellular  tissue 
ug  flrst,  tbe  tendons  and  arteries  resisting  for  some  time.  No 
l^pe  occuTf  during  gradual  division  of  the  parts ;  tbe  arteriet 
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■re  sealed  by  the  effusion  of  fibrin  during  the  inflammation.  But  when 
the  mortification  is  rapid,  as  in  acute  hospital  gangrene,  arteries  are 
found  playing  in  the  dark  and  putrid  mass  alive,  whilst  all  is  dead 
around  them.  At  length  they  yield,  and  death  is  hurried  on  by  hae- 
morrhage. 

The  constitutional  $ympif>ms  are  of  a  typhoid  form.  The  pulse  is 
frequent  and  small,  irregular  or  intermittent.  The  countenance  is 
anxious,  the  face  livid,  the  nose  pinched,  and  the  lips  contracted. 

Anxiety  is  soon  changed  into  stupidity  of  expression,  as  if  the  p» 
ticnt  were  under  the  influence  of  opium  or  alcohol ;  sighing,  hiccups 
and  involuntary  movements  of  the  hands  and  fingers  are  now  observed, 
such  as  picking  and  fumbling  with  the  bedclothes.  Appetite  fails ;  the 
tongue  is  coated  with  a  brown  fur,  except  at  the  tip  and  edges.  The 
lips  and  mouth  are  dry  and  incrusted  ;  swallowing  is  diflicnlt.  The 
mind  is  stupid,  wavering,  and  subject  to  illusions;  the  articulation  is 
thick  and  broken.  Still  more  marked  are  the  deathlike  coldness,  the 
clammy  sweat,  the  small,  indistinct,  and  flickering  pulse,  and  the  ca- 
daverous expression.  In  this  state  a  patient  will  sometimes  lie  for 
hours,  and  die  without  a  struggle. 

Mortification  may  be  acute  or  chronic.  The  acute  comprehends  the 
humid,  iuflammator}^  and  traumatic.  The  chronic — the  dry  and  idio- 
pathic. 

The  cauffi  of  mortification  is  a  want  of  vital  power ,  and  may  be  the 
result  of  high  influuimation,  mechanical  injury,  pressure,  heat,  obittruc- 
tiuu  to  the  return  of  venous  blood,  deprivation  of  nervous  agency,  in- 
tcrruptiun  to  artrrial  supply,  as  by  aneurism  or  tourniquet,  culd,  gene- 
ral debility,  be«]-sorcs,  improper  food,  spurred  rye. 

TBEATMEXT    OF    INFLAMMATION. 

The  first  object  is  always  to  remove  the  cause,  and  afterwards  to 
prevent  or  diminish  the  inflammatory  action.  The  chief  means  are 
termed  antiphlogistic,  and  cons^ist  of 

Genera!  Bloodletting. — This  is  only  required  when  the  inflamma- 
tion is  severe,  and  when  importimt  organs  are  involved,  such  as  the 
lungs,  bladder,  kidney,  eye,  and  peritoneum.  If  resorted  to  unne- 
cessarily, it  produces  congestions,  effusions,  and  atrophy.  JSynrnpe^ 
or  fainting,  is  produced  when  bleeding  is  pursued  to  a  gn*at 
extent.  It  is  occasioned  by  the  removal  of  the  natural  stimulus 
of  the  heart — the  blood,  and  by  the  sedative  influence  transmitted 
from  the  brain,  when, deprived  of  its  share  of  arterial  blood.  The 
benefit  to  be  derived  from  bleeding  is  not  merely  the  loss  of  en- 
perubundant  blood,  but  also  the  sedative  influence,  whereby  the  emp- 
tied capillaries  can  resume  their  natural  tone.  A  rapid,  full  stream 
from  a  largo  orifice  will  soon  produc%  syncope,  if  the  patient  be  sit- 
ting or  standing;  whereas  the  system  maybe  almost  drained  of 
blood  by  a  slow  stream  from  a  small  aperturo,  before  fkintneas  ensnesi 
if  the  recumbent  position  is  maintained.     Bleeding  ii  not  to  be  regti- 
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its  tfVMuni,  but  by  its  efff^tt.  As  a  ^Tieral  nile^  tlie  blood 
Jow  until  thtre  is  gooie  prilenesB  of  tlie  lips,  si<rtiinp,  tiauFca, 
g  of  fhe  f^ulse^  or  relief  i»f  pain.  The  ubility  to  btar  bleeding 
f  »ccordiiJg  !o  age,  pex,  teijiperarjjent,  ao(i  diteuse.  A  nmii  in 
rill  lain  I  usunlly  irrini  the  loss  of  iiftLcn  ounces  ;  tbe  saiine  per- 
h  iL  severe  ioRammaiioDf  p£trUcu1arly  of  the  bead^  will  bear 
that  amount.  Rtaclion  takes  f4ace  after  blectliugf  the  pulae 
id  paJD  iocreasei*!  often  to  ^ueb  ao  extent,  as  to  require  a  ae- 
Kiunt  to  be  taken.  A  ^miiller  quaritity  will  now  prodiiee  tbo 
l'cLh  ti8  a  large  one  in  the  first  in^tunee.  The  operatii.tn  is  usu^ 
loruied  at  tbe  bend  of  I  be  arm,  in  tbe  neck^  or  in  tbe  anierior 
1  artery. 

I  Bleedtng.* — This  ie  preferable  when  tbe  inflammatory  nction 
igh ;  when  the  p«)wcr8  of  tbe  ^yerem  are  biw^  when  iby  iu- 
ory  action  on  the  part  bus  beep  folly  established,  and  there 
6  no  benefit  from  a  general  bleeding,  and  wben  extreme  age 
it 

nng,  —  By  tbia  means  blood  is  obtained  more  rapidly  ihan  by 
and  we  have  the  advantage  of  general  bleeding  oombioed  with 
vtraction. 

Ufig.  —  Leeches  can  be  applied  where  cups  cannot.  In  order 
jr  them,  ibe  part  shoitild  ha  tirst  washed,  and  if  they  wilt  not 
little  cream  or  blood  should  be  smeared  on  it.  Tbeir  4*tppetite 
ised  by  being  dry.  If  filow  to  bite,  immersion  in  warm  pprter 
uaefuL  Their  bites  are  fiometimes  troublesome  fmm  Iwajor- 
This  is  arrested  by  the  nmr.  tirict.  ferri,  or  a  fine  point  of 
of  silver.  American'  leechei^  will  draw  a  3  or  3isH  of  blood; 
leeches  take  an  3  or  3iss,  Salt  will  occastion  tbem  to  drop  off. 
mtivcA,  —  Tbey  depIetCi  by  causing  an  increa.*?e  of  mucous,  ex- 
I  from  the  bowels.  Tbey  bIho  act  as  derivanfc,  prevent  fi8fi»mi* 
>f  nutritton,  and  promote  absorption;  tbey  are  purricularly 
in  disi^'ases  of  tbe  head,  but  are  conira-iudicatcd  in  bad  frao- 
nd  inflammatory  affeetions  of  tbe  bowrls* 

lic$,  iliapharetks^  and  diurHus  are  useful  at  the  outset,  empty- 
atoniach,  and  promoting  perspiration,  particularly  the  tart,  ant* 
mm. 

mr^,  —  Not  only  as  a  purge,  but  gradually  introduced  into  the 
it  seems  to  exert  a  tonic  effect  on  bf4b  the  extreme  blood- 
aud  the  lymphatics^  that  is,  in  tbe  aLforbents,  tbu!<  preventing 
;ing  impendiog  effusinn^  and  at  tbe  same  time  expedifing  the 
1  of  that,  which  bad  already  been  exuded. 

wn.  —  rarticularly  useful  wben  combined  with  calomel,  and 
.fter  bleeding.  Before  bleeding  it  arrests  secretion,  and  stJmu- 
-  afterwards  it  eootbea  tbe  nervous  sy>tem,  relieves  pain,  and 
ii_reaction. 

be  maiDtaincdj  and  tbe  drink  should  be  refri* 


Wj^iet  must  I 
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f.^eraDty  at  the  same  time  both  body  and  mind  should  be  at  rest,  and 
there  should  be  a  good  supply  of  fresh  air. 

Local  Remedies.  —  Complete  re^t  of  the  inflamed  part.  Elevated 
pontion,  80  as  to  favour  the  return  of  blood.  Cold  appltcationsj  ice- 
water,  solution  of  sugar  of  lead,  and  muriate  of  ammonia — especially 
in  the  early  stages;  for  in  high  inflammations  irerrm^A  and  9iio»x/iir« 
are  very  grateful  to  some  persons  —  relaxing  tension,  and  assuaging 
pain.  Nitrate  of  $ilver  has  great  antiphlogistic  powers,  as  well  as 
cuustio  properties,  especially  when  applied  to  the  skin  and  mueuus 
membranes.     ludine  also  exerts  a  somewhat  similar  influence. 

Counter-irritation.  —  By  means  of  dry  cupping,  blisters,  setons, 
issues,  caustic,  and  actual  cautery. 

ABSCESS. 

An  abscess  is  a  collection  of  pus  in  a  natural  or  preternatural  cavity, 
and  may  be  either  acute  or  chronic. 

ACUTB     ABSCESS. 

Is  frequently  called  phhymony  when  occurring  in  the  subcutaneous 
C('llulur  tissue.  Connnencing  with  all  the  symptoms  of  inflammation, 
—fever,  pain,  redness,  and  swelling.  The  centre  is  firm,  with  oedema 
surrounding  it.  The  formation  of  pus  is  indicated  by  rigors,  an  abate- 
ment of  the  fever,  and  a  feeling  of  weight,  tension,  and  throbbing. 
The  centre  softens,  which  is  iermed  poinfiuff,  Rndjlurtuafion  can  be 
felt.  There  is  a  natural  tendency  to  the  discharge  of  pus,  which  is 
more  apt  to  be  towards  the  skin.  It  is  less  apt  to  open  into  serous 
than  into  mucous  membranes.  The  matter  having  been  discharged, 
the  pyogenic  membrane  lining  the  cavity  becomes  covered  with  nume- 
rous small,  red,  vascular  eminences,  called  granulations.  They  are 
formed  by  the  organization  of  lymph. 

The  cavity  contracts  and  fills  up  with  granulations.  A  white  pclliclo 
extends  from  the  circumference,  gradually  covers  the  whole  surface, 
and  becomes  organized  into  a  new  cutis  and  cuticle,  called  a  cirafrix. 
At  first  the  cicatrix  is  thin,  red,  and  less  vascular;  it  afterwards  con- 
ti-acts  and  becoines  paler. 

The  causes  of  abscess  are  mostly  idiopathic ;  it  occurs  frequently 
aft»T  fevers ;  it  may,  however,  be  caused  by  blows,  foreign  bo^Jies,  Sic. 

Trattmtnt. — The  indications  are,  in  the  first  stage  to  produce  reso- 
lution, and  prevent  the  formation  of  matter.  After  it  has  formed,  the 
indications  arc  to  cause  its  evacuation,  and  induce  granulation  and 
cicatrization.  There  should  be  cold  applications,  and  leeches  applied 
to  the  part,  purging,  and  low  diet.  When  matter  is  formed,  the  ap- 
plications should  be  warm  fomentations  and  poultices.  Poultices  may 
be  made  of  bread,  Indian  meal,  or  ground  flaxseed  softened  with  water; 
they  should  be  large  and  light,  and  renewed  frequently;  they  relax  the 
M[io,  promote  perspiration,  soothe  the  pain,  encourage  the  formation 
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hasten  its  progreiss  In  tbe  iorface.  Lint  or  BpoDgio-piHna 
waiter  idd^'  nn^wcr  for  a  substitute. 
not  be  oprttetJ  if  thev  point,  and  are  pyramidul,  and 
prgc  in  cireuDifrrcnci*,  Imt  may  be  allowed  to  buret  ihtm- 
they  should  be  opened  when  tbey  arc  beneatb  tendnos, 
or  llie  thick  cuticle;  when  ci»UR;d  by  the  infiltration  of  urine; 
a  loostj  cellular  tissue,  with  a  iei>detioy  to  burrow ;  when  near  a 
ar  under  the  detp  fiiseia  of  the  netk,— wLcre  it  is  desirable  to 
the  M^iir  made  by  the  abscCKS  o pinning  fipont4!neouBTy.  The 
itrument  for  the  purpose  ia  a  straifibt-poinredi  double-edged  bi«i- 
)y  which  the  opeoinr*  can  beenlargid  to  aT*y  extent,  Tbe  niat- 
uld  not  be  forcibly  Fque^xtd  out,  but  allowed  to  exude  gradu- 
o  a  prmkiee.  lEy  ititrodueing  a  lent  the  edgejt  are  prevented 
fiiting. 

mf$e»  are  Koiuetimes  absorbed,  ospeeially  thotie  in  glandular 
Ni  and  venereal  c&^b.  Tlii.scnn  be  pronioled  oy  leeches,  mer* 
>iDtincDt,  and  remedies  ad^ipted  to  increase  tbe  general  health. 

oiiaoKic  AascESB. 

le  reFult  of  a  low  degree  of  inflammjition,  and  is  oflien  !infiU8- 
It  is  linfd  by  a  oyM,  and  tbe  pus  \»  setonsor  curdy.  Some- 
be  matter  is  concrete.  If  most  apt  to  occur  in  weak  and  iK?ro- 
habtts,  and  is  u.^ually  free  from  psiin,  rednc-ss,  swelling,  &c,  Jt 
owever,  become  exceedingly  large,  and  from  dieteDsion,  inflame^ 
e,  and  disebarfre. 

itmntL — Improve  the  general  heftlih,and  promote  absorption  by 
of  mert'Uriul  plafiters,  blisters,  and  ifHiine  frirtiong.  If  it  cannot 
orbed,  it  must  be  opened  with  care;  a  t^mstll,  Bupcrficial  ab^cesii 
be  ofKened  freely  at  once^  tltc  cavity  injected  with  a  Rtimulatin|ijf 
«,  and  pressure  applied  by  oh  anj?  of  com  pre 8i?  aud  bandiige.  If 
Her  is  not  freely  evacuated,  gre;it  injury  reKults  from  the  effect 
on  tbe  contained  pus;  puirefungt  tiie  product — hydrosulpbate 
ijouia  ia  absorbed,  and  the  patient  beeonjet^  typhoid.  When  the 
I  is  large,  the  opening  &boiild  be  small  and  valvular,  so  m  to 
t  tbe  introduction  of  air;  or^  the  openinpr  nmj  be  heahd  after  a 
I  of  tbe  matter  haa  escaped ,  atid  atiother  made  ten  days  after- 
[QTg  the  part  may  be  kept  constantly  imoierBed  io  water 

^V  tJLCERS.  ^  ^ 

fW  ire  breaches  of  continuity  of  surface,  the  destruction  hein^ 
by  diaeaae  or  unrepaired  injury.     The  following  elussiScation 
>  found  to  include  the  great  majority  of  ukers. 

aiXTLI     Om    BKAtTtlY     tl  L  C  K  B  . 

bia  we  have  an  exeniplificntinn  of  grannbtinn  and  cicatrisation. 
irfaee  i**  covered  with  a  tliit  k,  creamy,  yellow  pu!<,  not  too  pro* 
^^nodorouB.     Tbe  granuktions  are  smalh  pointed^  6orid|  aen- 
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866  SURGEBT. 

Bitive,  and  vascnlar.  When  they  reach  the  level  of  the  skin,  cicatri* 
zation  commences.  The  ed^e  swells  a  little,  and  then  is  covered  with 
a  white  pellicle  of  lymph,  which  is  converted  into  cuticle. 

Treatment. — The  plan  of  the  treatment  is  simply  protective.  Pns 
19  natural  to  these  granulations;  if,  however,  it  collects,  it  be* 
comes  a  source  of  injury,  increasing  ulceration.  The  air  acts  ns  a 
stimulus,  and  may  cause  too  great  inflammation.  Hence  the  propriety 
of  dressing.  It  should  be  lint  dipped  in  tepid  water  or  some  simple 
cerate  ;  water  dressings  are  now  preferred.  The  dressing  should  only 
be  removed  for  the  sake  of  cleanliness  and  removing  the  fluid  pus;  bat 
care  should  be  taken  not  to  wash  the  surface  too  freely,  else  the  pro- 
gress of  cicatrization  is  delayed  by  the  removal  of  lymph  which  may 
be  mistaken  for  pus. 

WEAK    ULCER. 

If  the  granulations  are  too  luxuriant,  becoming  pale  and  flabby  and 
long,  they  should  be  treated  by  an  astringent  wash,  such  as  a  solution 
of  sulphate  of  zinc  or  copper;  or  they  may  require  an  escbarotic,  such 
as  solid  sulphate  of  copper  or  nitrate  of  silver;  or  a  scab  may  be  formed 
by  exposure  to  the  air,  or  spreading  fine  lint  upon  the  surface;  at  the 
same  time  a  generous  diet  will  be  beneficial. 

scBoruLons   ulcers. 

Those  occur  in  debilitated  constitutions,  and  usually  in  cluKters ; 
most  frequently  upon  the  neck  and  joints.  They  originate  in  the  cel- 
lular tissue,  beneath  the  skin.  At  first,  there  is  hardening,  without 
pain,  then  swelling,  followed  by  imperfect  and  slow  suppuration ;  the 
skin  becomes  blue  and  thin,  and  the  aperture  for  the  discharge  has 
ragged  edges,  revealing  a  dirty  gray  surface,  with  no  granulations;  the 
integument  is  soon  undermined,  and  the  ulcers  communicate.  The 
pain  is  slight,  and  the  discharge  is  thin  and  serous.  The  system  sym- 
pathizes and  the  result  may  be  hectic. 

Treatment. — Constitutional  remedies  should  be  steadily  penwvercd 
in.  Active  measures  must  be  taken  to  get  rid  of  the  soft  infiltrate<l 
tissue  surrounding,  by  esc^harotics ;  caustic  potash  must  first  be  freely 
applied,  and  then  a  poultice;  upon  its  removal  a  slough  will  be  found 
to  have  separated,  and  the  surface  to  be  firm  and  vascular,  covered 
with  healthy  gi^nulations.  The  sore  may  then  be  treated  as  a  healthy 
ont^,  unless  a  rehipsc  occur,  when  the  application  should  be  repeated. 
The  constitution  must  be  sustained,  and  the  cicatrix  supported  by  a 
bandage;  otherwise  it  may  ulcerate^  especially  if  it  is  blue,  soft, 
spongy,  and  elevated. 

IXPOLKXT    ULCIB. 

This  is  tho  most  common  of  all  ulcers,  and  occurs  most  freqaently 
in  the  lower  extremity  and  in  old  persona.  It  is  owing  frequently  tA 
f  healthy  soro  having  been  neglected  or  badly  treated.     lU  aurfaoe  m 
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I,  gh^jij,  eoBcaTe,  and  pale.  The  discharge  is  thin  and  serous, 
irgiti  IS  elevated^  round,  whlto^  iind  callous,  ref^embling  a  earti- 
la  riug  surrounding  a  mucous  membrane.  The  surrouuding 
nient  is  Bwollen,  hard,  wnd  of  u  due^ky  red  colour* 
as  lUile  seo£.ibility,  and  the  patient  is  apt  to  lot  it  go  unnoticed, 
by  aecident|  expobure^  or  oTer-extfrtion^  tt  iniuiDes  and  becomes 

limmt. — At  first  a  poultice  will  be  ser%^iceable  by  cleansing  tbo 
id  diminishing  the  inflammation  and  pain  which  usually  pre* 
le  application  for  relief^  which  a  purge  and  rost^ill  assist  in  pro- 
The  8urf«c*»  ehoiild  be  lightly  touched  wilh  nitrate  of  silver 
io  acid,  in  order  ibat  healthy  granulations  tihnuld  sprout;  or, 
^  may  be  employed  to  produce  the  same' effect  by  means  of 
}f  adhesive  piaster  and  bandages,  i^mal)  doses  of  opium  are  also 
ID  maintaining  the  capillary  circulutioo. 

K  laaiTABLS     ULCEB. 

Pms  beet)  defined  as  poFSCBsing  an  excess  of  orprauizTDg  action 
deficiency  of  organ izable  materiaL     It  is  superficial,  having  an  I 

surface  of  a  dark  hue,  and  often  covered  with  tenacious  fibrin.  j 

irs  most  frequently  near  the  ankle.  The  edges  arc  thin,  s<»r- 
aud  everted.  The  discharge  is  thin,  acrid^  aad  bloody.  It  is 
tusiiive,  attended  with  great  paiUi  and  produces  often  peevish* 
*  disposition. 

^tment — Rest,  elevation,  and  relaxation  of  the  part.  Nifrate 
'er  pro'luces  a  sedative  nnd  antiphlogiptic  effect.  This  should 
lowed  by  a  light  poultice,  or  warm-wuter  dresfiing,  or  if  there 
It  piaioy  fomentation  a  of  the  infusion   of  opium,  couium,  or 

KPHAGBDEK10    tTLOlH. 
nf  an  irregular  form,  with  ragged,  abnipt  edges,  and  uneven 
face,  looking  as  if  guawrd  by  the  teeth  of  an  aniniaL     It  is 
fith  burning  pain,  and  great  constitutional  disturbance, 
rcquently  assumes  a  sloughing  form,  as  in  hospital  gaugrene,  and 
m  oris,  when  the  discharge  is  eitreiuely  fwtid. 
atmcnt — Should  be  both  constitutional  and  local.     Fresh  air 
»od  diet  are  all-important;  the  secretions  must  be  corrected  and 
sKs  powder  given  at  night.     Locally,  there  should  be  sppll'^d 
caoharoties,  such  as  nitric  acid,  nitrate  of  mercury,  &c.,  followed 
'm  poultices ;  these  may  be  superseded  by  warm  solutions  either 
\  chloride  of  lime  or  of  tincture  of  soda.     Mercury  must  nex^^r 

Kially  in  cases  of  ii  venereal  taint. 
TA  ElOOaS    t7LCEa« 
ident  upon  a  varicose  condition  of  the  veins,  and  usnnlly 
ynlbe  leg,  just  above  ihc  ankle.     They  are  avul  and  superEeidj 
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»Dd  aUcDflcd  with  dpi'p-seaUd,  ncLiiig  pain.     Tl<*j  Ate  indolcol,  \ 
Oau^illy  moiat  upon  the  surface,  ^ 

Trentment. — The  cure  must  dt*|)end  upon  removing  the  di«e*fi6  if 
the  veiDf}.  Grtvi  re1t«f  will  be  fuund  in  the  coD«t«Dt  um  of  oold  mUr^ 
reiit,  regular  baitdji^hpr?  or  laced  stockings. 

Vrrktin  vlnrA  fftt  Hoi  to  he  htaie<f^  fur  ejcaniplc,  when  an  ulcer  liai 
been  «tutii>nury  for  years,  when  the  pnlieat  i&  uld,  gouty ^  or  m  liigh-j 
li%'cr;  it  inuy  he  looked  upcm  as  a  safety  valve^  and  any  tend^iiey  to 
unite  aa  iTiflicative  of  impaired  henlth.     The  sudden  ceisatiuQ  of  ft| 
draiu  of  pus  might  be  followed  by  hemorrhage,  apopleiy,  or  i&flni 
Uun  of  some  important  orgao. 

£RTST1>ELAS. 

Erysipelas  is  an  inflammation  of  the  fikio  and  subcutaiieoM 
tissue,  having  a  tendency  to  spread* 

The  tntanmui  form  is  charaetorifed  by  redness,  e1eiratioii»  and  burn- 
ing pain;  eompreSMon  produces  pale  dimples,  which  soon  dijuapprar, 
and  the  cuticle  vesicates.  It  usually  terminates  in  a  week  or  two,  but 
may  return  to  some  other  part. 

The  phfrffmoncms  or  ccf/yJo-mittnMVi  form  is  more  aeTere.  Tht 
swrllinir  is  greater,  the  euhuir  darker,  and  the  pain  more  srrerr. 
Thin^  ichorous  pua  is  furmed,  which  in6]tnites  the  ci  llular  titM^ue^  and 
th««  ulcerations  and  ^loughji  full»*w.  The  conatitutiuo  »ynt(t:ithii««; 
at  first  the  fever  in  high,  then  there  are  signs  of  hectic,  and  ml  laal 
prostration  and  collapse. 

When   it  affects  the  head  or  throat.  pr»>dacing  coma  or  dys] 
And  when  it  occurs  iu  feeble,  old,  ur  intemperate  j^ersona,  thert^  i 
danger* 

The  rallies  may  be  fatigue,  fi»ut  air,  iDtcmpefSiioey  cpideiUM  i»* 
fluencei  conUigion,  and  injitrics. 

Trenfmtttf,  —  Thi»4  must  be  adapted  to  the  €t*ff.  and  cfmsiiivtiam 
the  T>atient ;  the  ytmng  and  pU  tliorie  wilt  beor  active  anttphlc^il 
tre-itUMnt  cdn^titutiontilly,  whilst  the  old  and  broken  d<iWn  will  m 
stiniulonta  and   tonics.     In  frJUJi?  itiBtMnceP*  bleeding'  will   he 
Oillowtid  by  suline  puri^atives  and  diaphcirf^tics.     In  highly  infim 
Vivy  cases,  an  rmetie  aduiini^^t+red  oarly  will  uho  prove  sfTviceable. 
in  mo!«t  raS4^s  a  tonic  and  even  stinaiUting  course  of  treatment  will  v. 
the  •♦nd  Ik?  ri^<|uired. 

The  muriutL*d  tincture  of  tron  and  bark  will  be  nccrssarj  to  the  bill 
ftngeSf  if  there  is  debility  j  opium  will  allay  the  resrlesnneas  at  ntgbl 

The  (fjcal  tnrasuren  mast  u^tful  are  leeches,  puncturei^*  warm  I 
if  the  pulse  H  good ;  and  m^^reurial  ointment,  or  nitrate  of 
applied  to  the  ^urfiice.  Kxtennon  of  the  diM*aiie  may  be  prevoo 
•trips  uf  blistering  plistir^  encircling  the  prt. 

Deep  incisions  arc  t^.  be  made  in  rare  ti^ere  Is  pus  collected  HQi 
Uie  i^in. 

Ohfonie,  or  bftbitoal  erysipelas,  is  b«at  treated  by  altemfires  as: 
ape  ri  cuts. 


fURirNCXTLtrS,     OR    BOIL  —  FROST    BITE, 

rtJRCKCTJLU«,    OR  BOlt,. 

s  occur  moBt  frequently  in  ihe  yoiinp',  and  in  tliase  of  pletliorie 
md  in  those  pnrts  whtro  the  ^kln   ts  Ibe  tbitkept     They  are 

pTpgarmuB,  und  depend  upon  derangement  of  the  prim^E  vise, 
quently  snceeed  eruptive  diseaw?F. 

Fwelling  is  of  a  conical  ^hape,  hsivinp  n  hard,  red,  and  painfiJ 
nd  ft  yellow  apeic.     If  left  to  it?elf  h  hurFt^  und  di^^eharpoa 
nd    a   core   or   iilnugh    of  cellular  tissue.     When   completely 
d  the  heat  and  pfiin  gnhside. 
itntnit  — Pfiulrires  and  warm  fomenfafions  should  he  applied 

an  ponn  as  puB  ha?  fnrmed  a  free  ineiflon  must  he  made]  and 
loulating  wound  dressed  iii  the  ordinary  way. 

"  ANTHRAX,    OR   CARBtJXCLE.  « 

I  18  t  serions  dit^eaFe ;  it  is  a  Folitary  inflammalion  pf  ihe  eel- 
ipsne  and  fIjitt,  preFcntin^  a  flat  epon^y  swelling  of  a  livid  hue, 
tended  with  dull  burning  puin.  It  varies  id  size,  and  its  pro- 
!  slow, 
couptifutloral  Bytnptoms  are  asthenic  ihrouphont,  und  tlie  at- 
t  fever  is  apt  to  become  typhoid  ;  prostration  and  delirium  ofV^'u 
ate  the  case.     It  most  fref|ucntly  attacks  high  livers  of  an  ad- 

itmeitt,  —  A  free  and  early  incision  will  evacuate  fanicms  pU9 
tid  sloughs;  this  is  to  he  followed  by  applications  of  caustic 
,  in  order  that  the  dyin^  parts  may  be  tliornughly  removed. 
atiDg  poultices  and  warm  fomentations  will  clean  the  surfacC| 
ve  rise  to  beuliby  grannlatioTTs.  Tonics  and  stimuli,  such  as 
brandy,  ammonia,  arc  early  ref]uired,  particularly  if  the  car* 
is  large,  and  system  debilitated. 

PEllNIO,    OR    CniLTtLAlNg. 

5  is  an  affection  of  the  skin,  produced  by  sudden  alternations  of 
ad  beat,  moat  commonly  affecting  the  toes,  heels,  ears,  or  tin^'ers. 
ttended  with  itching,  swelling,  pain,  and  sHghi  redness  at  first; 
afterwards  become  of  a  li\  id  hue,  with  vesicatioDs  and  ulcerated 
9f  which  are  difficult  to  heal. 

almmt, — There  is  a  great  variety  rf  applications  in  domcstjo 
r  this  disease,  and  some  of  them  of  the  most  opposite  character, 
lost  serviceable  remedy  under  all  circumstance,  but  pnr*icularly 
there  is  ulceration,  is  the  nitrate  of  silver.  Temporary  aad 
tig  relief  is  produced  hy  cold  applications. 

^p  FB08T  BITE. 

ere  exposure,  couthiued  with  exhaustion  and  fatigue,  irresistibly 
'  epiocss,  which,  if  yielded  to,  is  followed  by  coma  aud  death. 
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M'hon  fi  pirt  of  ilic  bo«ij  i»  frofii- bitten  it  becomes  efvr.tinctcdt  I^l** 
nn'l  iii&fQ»ibte>  it  mM.y  Uike  plucc  without  ibe  ooosciousticss  of  t^ 
pttlirnt;  witLciui  core  it  tvroiituttcs  in  gungrene. 

Tmatmcnt. — Prod  me  moderate  reattion,  which  will  restore  citciIj 
iioti  and  ht'tJKibiliiy,  tnkiog  care  tlijit  it  be  not  rjccrtttite^  wbivb  wouM 
lead  ta  daug^roud  itifljimiiiutton.  Fir(»t  rub  tbo  part  with  jidow, 
tben  with  cold  water  in  a  room  without  fire.  For  tlie  comatoi^  cod 
ditic^n  of  tbe  Ixjdy  produced  by  cold,  also  uN)  fncttuti  with  f>iKiW,  in  i 
cold  room^  iifterwardi^  f^ub^tituting  flnx  or  flanod^  gnulu&llj  giriog 
vurm  aud  »tiuiuUiiiig  driuk,  isucb  us  wioe  and  water. 

BUBNS   AND  8CALD8. 

Tliere  are  three  principal  divii^iona  of  tbe«e  injnnes^  wbicb  maj  \m 
pnducod  by  hot  fliiidHf  vapour,  flunve,  or  solids. 

lt»t.  Thci^e  wbieh   produce  mcr€   rtdoejss  and  sUght   inflaoimAtMlfl 
tirirtiunting  in  rr>so1ution,  and  |m  ihaps  dei^quamation. 

*2,d,  I'hoKe  cjiusing  vesicjitioTiis  of  the  cuticle,  which  of^ea  dry  up  inj 
h(  itl ;  but  if  tlie  curia  has  been  injured  aud  in  flamed,  sappurmtioii 
and  ulceraiioti  will  result. 

'M.  Thoijc  enuring  the  deoth  ct  the  pnrt»  id  wbieli  there  b  noC, 
much  pain,  and  wbiib  are  follow*  d  by  sloughs. 

Kxti^ni^ive  bnrui?,  evtu  if  superficial,  are  very  djingrmus ;  an<S  thr>94  i 
lapon  the  trunk  are  more  filial  thun  thi«<e  of  the  eitrcmitir^.  Th^J 
ryiiiptonis  are  paleness  and  Uiiveringt  with  a  feeble^  cjuick  pulj^;  olYeii . 
prostration,  couiaf  and  death.  The  ^reate^t  danger  is  during  the  fira&l 
four  or  five  davF,  from  collapse^  subsequently  from  an  sffei*tion  oT 
bead«  che*t,  or  abdomen,  or  from  prostration, 

Trrafment,  —  Butliing  the  part  in  cold  wafer  will  initiate  the  heat, 
iMiiui  ard  iufiammation  J  afterwardti  it  must  be  protected  from  the  aV  j 
by  cotton^  or  K»mt*  bland  nuctuous  pubstance,  eare  being  takoo  tit  db»| 
cbiir]£e  the  vi'^iclos  without  removing  the  cuticle.     Calm  the  oerrmti:! 
exciicment  with  opium,  and  prevc  ut  sinking,  with  wine  and  ammonia.  | 
Be  careful  of  over  Btimulaiion,  and  promote  the  aeparatiuD  of  alfiuitht 
by   real,   poitltiocBf   and   fomentatiuns.     Kegulaie   the   diet,   and    to* 
courage    granulationa    by    water-dr>e«ing^»    medicated    with    palts    of 
cuppiT,  :tinc,  or  silver,  or  with  ehluride  of  lime.     Contract  ion  of  etc*- 
triciK  U  to  be  prevented  by  mecbiinicut  meana,  iiid  the  functiuo  ut 
juinia  ia  to  be  ret^iued  by  pa&Aive  motioa. 

WOUNDS. 

I^^ftunds  are  claaniSed  into  tnciseili  eonttised)  lacerated^  puDcUtreJ,!^ 
potftoocdi  Attd  gunshot. 

fvceiito. 

TrtaJmemi, — Thla  e^^tttii'tA  in  arresting  hemorrliagef  lenie^lftgj 
foreign  badjen,  brioging  the  edge*  logetberi  and  proinating  Mlbe'imi. 
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htfffe^n  tmsied  hy  eold  spplicnfinn!*,  elertted  position,  nnd 

'ssinti,  or,  if  an  arten*  Ims  been  cuf,  Iv  »  ligature,  or  by  torsi-ion 

ifvres  are  ufiuallj  made  uf  silk  or  thmid,  »ii(l  ^liould  be  round 

*ted,  in  order  to  divide  tbe  internal  and  middle  coafs  of  the 

AtJimal  lipitureg  are  gome  limes    UN?d  uu  account   of  tbeir 

decomposition,  and  separation  from  tbe  artery;    ligatures  of 
ive  nJso  been  used, 
fprtsswn  can  be  effected  by  tbe  tourtiiquet,  bnndages,  and  pled* 

lint;  in  ]ieu  of  a  lourniquet  a  Spanis*b  windlass  may  be  Bsed, 
is  made  bj  tying  a  handkercbief  around  a  limb^  and  tvvihting  it 

with  a  stiek* 

j#rff  are  algo  n»ed  where  the  Teasels  are  small,  and  fbe  arhtal 
f  when  tbe  hemorrhage  cannot  be  arrested  by  other  means, 
n  bodies,  sucb  as  pieces  of  glaps,  clols  of  blood,  &c.,  &c.,  are 
enioved  from  tbe  wound,  and  the  lips  brought  together  by  uieans 
esive  plaster  applied  to  surfaces  dctinly  shaved,  and  free  from 
re. 

ireM,  or  Btitcbe«,  are  to  he  used  only  when  the  edgca  eannoi  be- 
in^ated  by  other  means.  An  wferntpfed  suture  is  made  by 
r  a  needle,  armed  with  a  single  ligature^  throupb  both  lips  of 
und,  which  iire  then  to  be  drawn  together  without  any  grctit 
rag,  and  secured  by  a  double  knot.  Tbc^e  stitches  are'  to  be 
t  intervals  of  about  an  inch,  but.  should  not  be  made  in  any 
)us  structure,  or  highly  iofiamed  part. 

nVft/ suture  is  made  by  traiii^fixing  tbe  margins  of  the  wound 
needle  or  pin,  and  parsing  around  it  a  waxed  Iigalure  in  the 
f  the  figure  8,  by  which  means  tbe  edges  are  brnuj>ht  in  con- 
he  point  of  the  pin,  or  needle,  is  to  be  protected  with  wax,  and 
I  to  remain  for  several  days. 

cmifinnriH,  or  gloier&  suture,  is  notbing  more  than  the  ordinary 
>f  sewing  cloth  or  leather* 

^b         COHTUSKD  Airn  lACEBATan. 

IReseroblc  each  other';  are  attended  with  little  henmrrbage, 
e  the  arteries  are  torn,  and  do  not  bleed  so  much  us  when  cut, 
ire  dangerouSi  because  they  are  liitble  to  inflammation  and 
ing,  and  are  often  compneated  with  foreign  bodies;  and  fhey 
re  apt  to  produce  constitutional  disturbance  and  tetanus. 
jtrntfit, — Adhesion  is  impomble  ;  suppuration  must  take  place, 
e  dead  parts  be  thrown  off;  the  reparation  takes  place  by  gra- 
jft.  At  first  it  will  be  necessary  to  arrept  hemorrhage,  rt'niove 
I  bodies,  bring  the  parts  in  apposition  by  strips  of  adhisive 
,  and  apply  water-drcp»ings^  or  a  light  poultice,  according  to  the 
on  of  the  patient  Cold  and  other  antiphlogistic  means,  such 
ding  and  purging,  must  be  used  can tioiif5ly  when  there  htis  been 
i  shock  upon  the  system^  otherwise  tbe  vitality  of  the  parts  will 
ed;  ind  tbe  risk  of  gangrene  increased;    but  after  fever 
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and  suppuration  are  established,  the  usual  means  of  combatiDg  inCUm- 
mation  may  be  employed.  When  the  sloughs  are  nomerous,  and  the 
discharge  profuse,  typhoid  symptoms  will  appear,  especially  if  the 
patieot  be  much  reduced  by  depletion  and  rigid  diet. 

PUNOTUKBD  AND  PINITBATING. 

These  are  inflicted  by  sharp-pointed  instruments,  and  are  extremely 
dangerous,  on  account  of  the  injury  done  to  important  parts,  by  open- 
ing vessels  and  cavities,  and  from  the  diffusion  of  purulent  secretions, 
and  the  liability  o^tetanus. 

Treatment. — After  ascertaining  that  the  wound  contains  no  foreign 
matter,  apposition  is  effected,  and  maintained  by  position,  rest,  and 
dressings,  and  the  system  placed  under  antiphlogistic  regimen ;  adhe- 
sion is  to  be  expected,  or  reparation  by  granulation.  There  may  be 
severe  secondary  symptoms  arising  from  secondary  hemorrhige,  or 
confined  purulent  secretions ;  it  may  be  necessary  to  apply  a  lipiture 
upon  the  artery  above  the  ulcerated  wound ;  or,  to  open  and  dilate  it 
"for  the  exit  of  pus  or  a  foreign  body  before  undiscovered. 

POISONED. 

These  include  bites  and  stings  of  animals,  and  the  effect  of  dissect- 
ing wounds. 

The  stings  of  ordinary  insects  are  not  sufficiently  severe  to  require 
surgical  aid,  unless  in  great  number,  and  in  peculiar  situations.  Chil- 
dren sometimes  suffer  with  fever  and  headache,  when  stung  in  a  num- 
ber of  places;  and  the  suffocation  produced  by  a  sting  in  the  pharynx 
b  alarming. 

Treatment. — For  the  common  sting  of  a  wasp  or  a  bee,  remove  the 
Bting  of  the  animal  with  forceps,  should  it  remain,  and  apply  some 
stimulating  applicati(m,  such  as  turpentine,  cologne  water,  or  harts- 
horn. Hartshorn  will  probably  give  most  relief,  especially  combined 
with  cold  applications.  If  there  be  faintness  or  depression,  adminis- 
ter wine  and  opium.  If  the  sting  be  in  the  fauces,  use  leeches  inter- 
nally and  externally,  stimulating  gargles,  and,  if  necessary,  open  the 
trachea. 

SphierSy  especially  the  tarantula,  scorpions,  and  serpents^  inflict  a 
most  severe  injury.  The  bite  of  the  viper,  cobra  de  cajydlo,  and  ni/- 
tlcsnake,  is  attended  with  great  pain,  swelling,  constitutional  disturb- 
ance, and  death.  In  such  wounds  great  caution  must  be  used  to 
extract  the  poison  from  the  wound,  and  to  prevent  its  passing  into  the 
circulation.  Surrounding  the  limb  with  a  ligature,  bathing  the  wound 
with  warm  water,  and  sucking  it,  are  all  of  use;  but  the  application 
of  cupping  glasses,  and  scarification,  is  the  most  certain  method. 

The  prostration  of  the  system  is  to  be  treated  with  brandy  and  am- 
monia, and  the  pain  to  be  relieved  by  opium.  Various  remedies  ars 
g^vcn  internallyi  such  as  sweet  oil  and  ammoniai  but  arsenic  has  a 


HTDKOPHOBIA.  —  DIBSBCTIKG   WOUNDS, 


lecided  preference  j  tbe  celebrated  Tanjore  pills  each  contain  a 
\  the  proper  dose  is  f  3j  to  f  3ij  of  Fowler's  solutioa. 
t>Ropi!aBrA. — nydropbobia  is  a  disease  broughr  on  by  ioocula- 
rith  tbe  saliva  of  a  rabid  aDimal,  and  characterised  by  intcr- 
\f  spasms  of  the  muwles  of  rcsptrutioti,  together  with  a  peculiar 
dlity  of  the  body  and  disturbance  of  the  miod. 
)  first  aymptoms  in  the  dog  are  shjness,  want  of  appetite,  droop- 
*  bis  tail  and  ears,  &  auspicious,  haggard  look,  red  and  watery 
constant  snapping  at  and  swaUowiug  straws,  and  lieking  told 
esy  such  as  stone  and  iron ;  afterwards  respiration  becomes  diffi 
fiecid  saliva  flows  rapidly,  and  there  is  influnimation  of  the  fauces, 
ygh.  fever.  He  is  not  always  furious^  nor  does  he  always  bite, 
I  irritated ;  his  gait  is  staggering^  and  he  dicB  in  convubionsi 
y  after  the  fifth  day, 

\  symptoms  in  man  vary  with  constitution  and  habit^  and  usually 
'  between  five  and  ten  weeks  subsequent  to  the  bite, 
i  wound  heals  as  usual ;  after  a  time  there  is  pain  and  itching  in 
matrix,  which  gradually  increases,  and  ulceration  follows.  There 
iacbe,-Te8tlesBnesaT  fever,  and  excitement  of  the  nervous  Bvstem, 
jind  is  particularly  clear  and  active;  the  memory  strong,  the 
kation  vivid,  the  countenance  anirantcd,  and  the  eyes  sparkling, 
)  succeeded  by  dee  pendency,  and  tlie  dread  of  fiuids,  great  agita- 
ipasras,  difficulty  of  breathing.  Every  attempt  to  relieve  the 
g  thirst  is  followed  by  convulsive  contractions  of  the  neck  and 
J  sleepless  despair,  change  of  voice,  croupy  inspiration,  and 
otary  biting  are  the  next  symptoms.  As  the  disease  advances, 
lin  becomes  more  affectedj  and  death  is  preceded  by  delirium. 
'itmefit, — 'The  recent  wounds  should  be  treated  by  cupping- 
and  nitrate  of  silver.  In  not  more  than  one  case  out  of  twenty 
^drophobia  follow  the  bite  of  a  rabid  animal.  The  bite  is  much 
mgerous  when  through  the  clothes*  After  the  disease  is  esta- 
l,  nothing  can  he  done  with  the  prospoet  of  cure ;  although 
remedy  and  mode  of  treatment  has  been  recommended.  I*allia- 
od  medicines  which  calm  the  nervous  system  and  Felicve  pain 
^Te  some  temporary  relief. 

fBCTiNG  WoUNDS.^ — These  are  followed  by  unpleasant  results 
'requently  in  those  of  a  scrofulous  tempcramentj  or  in  those 
systems  are  exhausted  by  study  or  dissipation, 
consequences  may  be  a  simple  pustule,  inflammation  of  the 
ilcBf  and  typhoid  fever,  with  diffusa  abscesses. 
pUituh  has  not  much  elevation,  is  surrounded  by  redness*  and 
d  with  burning  and  itching.  When  opened  it  dischrirgcs  a 
hin  pus,  and  is  soon  refilled,  the  excavation  gradually  incrcas- 
rhis  may  not  be  followed  by  coostitulional  symptoms,  unless 
tth  is  very  bad. 

inflammation  of  the  lymphatics  is  more  apt  to  follow  a  small 
or  wound  from  examining  recent  subjects,  especially  those  dy- 
82 
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ing  with  pentoniiis  or  any  disease  of  semns  membranes.  The  pain 
and  swrlling  extend  up  the  arm  to  the  axilla,  and  there  is  fever  and 
dopre>8ion  uf  spirits.  The  course  of  the  inflammation  can  be  traced 
aloni;  the  lynipliatics  to  the  axillary  ^^lands,  which  often  suppurate. 

Kxtt'nsive  abscesses  nnd  typhoid  fever  take  place  when  the  poii»on  it 
very  violent  and  the  system  much  prostrated. 

Trrafmrnf. — The  pustule  will  be  manaped  best  by  a  lye  poultice, 
and  then  removing  the  coverings  and  touching  the  surface  with  lunar 
caustic.  A  siniptle  incision  or  puncture  for  an  ordinary  pustule  will 
not  prevent  the  renewal  of  the  matter. 

When  the  lymphatics  are  inflamed,  the  original  wound  is  notalwayg 
the  mo.^t  tender  spot,  nor  is  there  the  appearance  of  a  pustule. 
Jjeeches,  cold  a]>pIications,  poultices  of  Indian  meal  and  rye,  nitrate  of 
silver,  and  tinrture  of  iodine  are  useful  I(»cal  applications.  Bleeding 
may  be  necessary  wh«'n  the  inflammation  and  fever  are  very  high. 
Free  incisions  prevent  the  formation  of  abscesses,  by  evacuating  the 
aerum  and  depleting  the  part,  spreading  abscess  of  the  eelluhir  tisM^ue  is 
attended  with  typhoid  fever,  and  is  very  dangerous.  The  system  must 
be  supported  by  stimulants  and  tonics,  such  as  bnindy  and  bark  ;  opium 
will  allay  pain  and  restlessness,  and  the  local  dressing  will  resemble 
that  for  abscrss  in  general. 

Fresh  a  r,  clean  elothrs,  healthy  skin,  good  diet,  and  regular  habits 
will  be  found  to  be  the  best  prophylactics. 

O  U  >-  8  11  0  T     WOUNDS. 

These  include  all  injuries  by  fire-arms,  and  partake  of  the  nature  of 
lacerated  and  contused  wounds.  There  is  usually  but  little  hemor- 
rhage, unless  a  large  veshcl  is  injun'd.  The  nature  and  extent  of  the 
injury  will  vary  with  the  distance,  force,  and  character  of  the  shot  or 
slug  producing  it,  and  the  part  afleetetl;  fracture,  contusions,  and  per- 
forations may  require  amputation.  1'he  aperture  made  by  the  entrance 
uf  the  bullet  often  appears  smaller  than  the  bullet,  and  resembles  an 
incisi'd  wound  with  invertt'd  edges;  the  aperture  of  its  exit  is  larger, 
and  has  ragged  and  everted  edges.  The  pain  of  a  flesh  wound  is  often 
so  slight  that  it  dtx^s  not  attract  attention  ;  but  when  a  bone  is  broken 
or  a  nerve  torn,  the  pain  is  severe.  The  shock  upon  the  system  it 
greater  than  in  other  wounds,  and  is  partly  corporeal  and  partly  nieih 
tal.     Syncope  and  depression  of  spirits  are  very  common  attendants. 

The  idea  of  injury  resulting  from  the  tcimf  n/a  Iniil  is  crroneou!>. 
Injuries  may  result  from  spent  bails,  which,  having  a  rotary  motioOi 
may  roll  over  the  surface  without  producing  an  open  wonnd. 

The  course  of  bullets  is  uncertain  ;  any  obstacle,  such  as  a  button,  a 
watch,  or  a  l>onc,  may  occasion  a  most  devious  track.  A  ball  miy 
strike  the  f(»n:head,  and  emerge  at  the  occiput,  or,  striking  the  8ternum| 
l<i()gc  in  the  scrotum.  A  bullet  may  be  divided  into  two  |Mirt8  bj 
■triking  a  sharp  edge  of  bone ;  or  it  may  bury  itself,  and  remain  con- 
cealed for  jcsirsi  being  enclosed  in  a  cjsl. 


«tf*BEOT    VOUNDB 


en  there  is  but  one  «pertur«*»  it  i»  probable  that  tbe  ball  has 
;  tbuugb  it  may  have  e**c?ipr*ri  tipon  the  reinnval  nf  ilie  cli>thing, 
rlion  of  the  clothing  sbould  have  been  corried  before  it  itjto  the 
J  or,  the  ball  may  make  a  complete  circuit,  nnd  escape  by  the 
re  of  CDtrsDce ;  in  this  instance  the  track  would  be  discovered  by 
B  and  swelling.  When  two  orifices  are  in  a  straight  line,  it  ia 
rays  to  be  inferred  that  the  ball  has  escaped,  for  two  balls  may 
utered  opposite  each  other;  the  character  of  the  orifices  will  dc- 
e  this  point  A  plurality  of  opcDinps  does  not  always  imply  & 
ij  of  balls ;  the  same  bullet  may  perforate  and  escape,  and  per- 
again. 

wound  partially  sloughs  and  may  produce  abscess,  erysipelni?, 
rhnge,  djscft«e  of  the  bones,  hectic,  or  tetanus. 
:ttmerit, — The  general  indicatioos  are  to  overcome  the  shock,  re- 
breigo  matters^  adjuiit  the  parts,  aod  place  them  in  a  comfortable 
I  axed  po*sititm. 

mple  wound,  mode  by  a  ball  ppsging  through  some  fleshy  part, 
at  fimt  be  sponged  ch^an^  and  after  hcmorrha^  hns  cea?w?d, 
I  with  dry  lint,  secured  by  strips  of  planter.  A  little  wine  nnd 
um  may  be  given  if  the  patient  18  dispCkseil  to  faint,  or  suffers 
with  anxiety  and  fear*  In  a  few  days  there  is  inflanimfltion  and 
"aiion.  Tlie  primary  drt*ssii]g«  are  to  be  removed  with  warm 
and  a  poiilricc  or  the  water  dressing  substituted.  Care  must  be 
that  the  sloughs  ore  readily  thrown  off,  and  that  no  sinujses  are 
.  The  cf>n.^titutinnnl  treatment  should  be  moderately  antiphlo- 
eonsHsting  of  purjfing,  low  diet,  leech cp,  and  perhaps  bleeding; 
kto  at  bed'ime  will  allay  puin  and  twitching, 
presence  of  bullets  and  other  foreign  bydics  can  be  defected  by 
P,  and  they  are  to  be  removed  by  a  fi creeps,  the  wound  having 
lilated,  if  necessary.  If  they  are  superficially  lodged,  they  are 
cut  down  npon,  extracted  by  a  counter  opening;  if  they  are 
sated  and  impacted^  wait  for  the  suppurative  stAge.  When 
in  bime,  they  may  be  removed  by  a  clii&el  or  trephine,  lest  they 
le  cJiries  or  necrosisp  aUhough  in  many  InstaQces  they  have  be* 
encased  and  occasioned  no  inconvenience* 

question  of  amputation  will  be  settled  by  considering  the  lia* 
)f  gangrene,  the  usefulness  of  the  limb  if  retained,  the  age,  ba- 
ld strength  of  the  patient,  and  the  means  at  hand   for  carryiut^ 
i  treatmeut*     The  hitler  consideration  will  justify  more  nuuk*- 
uputntions  iu  military  and  naval  than  in  civil  surgery.     The  fol 
circumstances  make  amputation  neecsisary. 
m  a  limb  \»  complet^dy  knocked  ofl^  by  a  cannon -ball.     If  tho 
\  ihattercd  and  the  joint  endangered,  it  should   be  amputated 
the  jniot, 
^  the  femur  is  fractured,  and  the  femoral  artery  or  vein,  or  the 
re  is  lacemted. 
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When  large  joints  are  injured ;  but  that  of  the  elbow  may  often  be  , 
excised. 

When  the  main  artery  is  wounded,  and  gangrene  has  commenocd 
and  is  spreading. 

TETANUS. 

Is  a  disease  of  the  true  spinal  system,  and  is  manifested  by  spasia 
and  rigidity  of  voluntary  muscles. 

When  the  muscles  of  the  neck  and  face  are  affected,  it  is  termed 
TrUmiM,  or  locked  jaw ;  when  the  muscles  of  the  front,  EmproUho' 
tonos;  when  the  muscles  of  the  back,  Opesthotofios ;  bending  to  either 
aide  is  termed  Fieurothotonot, 

Tetanus  may  be  either  an  acute  or  chronic  disease;  the  former  is 
the  most  frequent  in  occurrence,  and  most  formidable  to  treat;  the 
latter,  apt  to  be  partial,  milder,  and  more  subject  to  treatment. 

Traumatic  tetanus  follows  a  wound  or  injury,  and  is  usually  acute ; 
idiopathic  tetanus  is  of  spontaneous  origin,  and  usually  chronio. 

Acute  traumatic  tetanus  is  more  frequent  in  hot  climates,  and  in 
military  practice,  and  may  follow  a  slight  bruise  or  puncture,  especially 
if  some  nerve  has  been  injured.  Intestinal  irritation  and  atmospheric 
changes  predispose  to  the  disease. 

The  symptoms  may  appear  in  a  few  hours,  or  in  as  many  days ;  at 
first  there  is  stiffness  and  soreness  about  the  neck  and  face,  the  con- 
traction of  the  muscles  causing  a  ghastly  smile ;  swallowing  and  mas- 
tication are  difficult,  the  forehead  is  wrinkled,  eyeballs  are  distorted, 
nostrils  dilated,  and  the  grinning  countenance  is  expressive  of  horror. 
Respiration  is  rapid,  the  tongue  protrudes,  and  saliva  dribbles;  the 
sphincters  are  usually  contracted,  perspiration  is  profuse  and  of  a  pecu- 
liar odour;  the  pulse  at  first  may  be  strong  and  full,  but  soon  becomes 
weak  and  indistinct.  The  mind  is  clear  until  just  before  death,  which 
generally  takes  place  in  a  few  days. 

Treatment. — The  indications  arc  to  remove  all  sources  of  irritation^ 
and  diminish  the  spasm.  The  wound  is  to  be  cleansed  from  all  foreign 
bodies,  pus  to  be  discharged  by  a  free  incision,  if  necessary,  and  warm 
anodyne  poultices  and  fomentations  are  to  be  applied.  Excision  of 
the  wound,  or  division  of  the  nerve  leading  to  it,  has  been  practised 
with  great  benefit.  Bleeding  should  be  employed  with  great  care,  and 
purgatives  combined  with  mercury  are  always  of  advantage.  Nutri- 
tion and  opium  are  almost  indispensable,  and  may  be  used  externally 
and  internally.  Camphor,  musk,  assafoctida,  and  tobacco  are  also  of 
use  as  antispasmodics;  cannabis  indicaand  ice  to  spine,  have  been  used 
advantageously  in  some  few  cases. 

Chronic  tetanus  is  seldom  fatal,  and  frequently  idiopathic;  it  lasts 
aevcral  weeks,  and  should  be  treated  by  the  shower-bath,  tonics,  iBd 
electricity.     Ether  or  chloroform  may  be  used  with  advanuge. 
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DISEASES  OF  BONES. 
CARIES. 

Caries  is  an  tinbealthj  inflammation  of  the  bone,  attended  with 
tofteningr,  and  leading  to  rappnration  and  ulceration.  The  bone  baa 
its  cells  filled  with  serons,  and  often  with  Fcrofulous  fluids,  and  when 
dried  has  a  spongy  and  worm-eaten  appearance,  and  resembles  a  lump 
of  angar  after  being  dipped  in  hot  water.  The  disease  most  frequently 
attacks  the  thick  bones,  and  the  extremities  of  long  bones;  and  it 
may  result  from  local  injury,  or  simply  from  constitutional  causes, 
such  as  scrofiila,  or  efiects  of  mercury.  It  is  attended  with  pain  and 
swelling,  snd  after  ulceration  there  is  a  foDtid  discbarge  containing 
portions  of  bone. 

Trtatmfnt,  —  The  constitutional  treatment  consists  of  fresh  air, 
tonics,  and  alteratives;  and  the  local  treatment  in  removing  those 
portions  incapable  of  repair,  and  endeavouring  to  establish  healthy 
granulations.  Sometimes  it  may  be  necessary  to  remove  loose  portions 
«f  bone  which  are  disintegrated,  and  to  apply  cscharotics  to  the 
snrfaoe. 

OABIBS    or    TBI    iPINS. 

Thib  occurp  most  frequently  in  children,  and  in  persons  of  a  scrofu- 
lous temperament.  At  first  there  is  a  sensation  of  numbness  in  the 
lower  extremities,  languor,  and  a  stumbling  gait.  The  patient  usually 
sits  with  his  legs  drawn  up  under  the  chair,  has  a  constriction  of  the 
chest,  and  derangement  of  the  digestive  organs ;  in  a  short  time  para- 
lysis ensues,  and  there  may  be  a  pointing  of  matter  at  some  portion 
nf  the  spinal  column,  most  frequently  about  the  dorsal  vertebrae. 
The  bodies  of  the  vertebrae  are  softened  and  compressed,  and  thus  a 
curvature  takes  place;  the  convexity  of  which  is  most  frequently 
directed  posteriorly.  Many  die  from  fever  and  irritation,  and  recovery 
'  is  usually  attended  with  deformity. 

Treatmenf,  —  Absolute  rest  upon  a  mattrass,  attention  to  the  cenc- 
rml  health,  counter-irritations  over  the  tender  point,  by  moans  of  blisters 
and  issues,  and  in  the  early  stages,  leeching.  1'hc  dirt  should  bo  light 
and  nutritious,  and  a  laxative  admiuihtcred  occasionally. 

NECROSIS. 

This  signifies  the  death  of  the  bone,  which  is  often  enclosed  in  a 
ease  of  new  bone.  When  a  superficial  layer  is  afTccted  it  exfoliates ; 
the  dead  portions  thrown  off"  are  termed  gegvefira.  It  occurs  at  all 
ages,  and  most  frequently  in  the  compact  bones;  the  immediate  cause 
18  inflammation  of  the  periosteum.  It  is  attended  with  swelling,  and 
a  discbarge  of  matter  through  openings  in  the  case  of  new  bone, 
which  ape  termed  duacm.  The  pain  is  deep-seated,  long-continued, 
and  very  severe. 
82* 
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Treatment. — This  is  principally  local,  although  coDstitntional  reme- 
dies may  be  given  to  allay  pain.  The  {rreat  object  is  to  facilitate  the 
escape  of  pus  and  the  sequestra ;  it  is  often  necesFary  to  enlarge  the 
cloacae  by  a  saw  or  trephine,  and  to  dilate  the  sinuses  with  lint.  Aui- 
putution  may  be  necessary  in  case  the  joints  are  involved. 

EXOSTOSIS. 

This  is  a  tumour  formed  by  an  excessive  and  irre^lar  growth  cf 
I  one.  The  shape  varies,  being  sometimes  broad,  and  souietinics  spicu- 
latcd.  The  structure  is  healthy,  and  it  may  cause  no  inconvenicDce, 
unless  it  interferes  with  an  artery,  muscle,  or  joint. 

Tnatment. — The  object  is  to  produce  absorption,  by  means  of  mer- 
cury, iodine,  blisters  and  leeches;  but  since  these  usually  fail,  it  is 
necessary  to  resort  to  an  operation  This  may  be  performed  by  a  saw 
or  trephine.     Scraping  ofi'  the  peiiosteum  is  also  recommended. 

FRAOILITAS   OSSIUM. 

This  is  a  brittlenrss  of  bones,  occurring  frecjuently  in  youth,  but 
oft  oner  in  old  age.  The  proportion  of  earthy  matter  is  relatively  but 
not  actually  increased.  The  cani*cllated  structure  is  filled  by  an  oily 
8ubstanc*e,  and  surrounded  by  a  thin,  brittle  lamella.  This  degenera- 
tion follows  long  confinement,  intemperate  habits,  and  rheumatic  and 
cancerous  affections.  A  hasty  step,  turning  in  bedj  or  tripping  ou  « 
carpet,  may  produce  fracture. 

Trratmoit. — In  old  ])erson8  all  that  can  be  done  is  to  guard  against 
any  accident,  and  to  enjoin  a  nutritious  diet  and  salubrious  atmosphere. 
In  children,  cnrc  sh<^uld  be  taken  to  overcome  a  scrofulous  constitutioD 
by  tonics  and  good  diet,  and  to  treat  the  fracture  as  usual. 

MOLLITTES   OSSIUM. 

This  is  a  deficiency  of  the  earthy  matter  of  bones,  and  hence  they 
are  soft  and  pliable.  This  disease  occurs  in  adults,  and  its  course  is 
raf)id  ;  the  general  health  is  impaired ;  fiesh,  spirits,  and  strength, 
diminish  daily.  The  bones  are  light,  soft  and  greasy,  and  often  coc- 
tii^t  of  an  external  shell,  filled  with  a  soft,  greasy  matter.  The  cauw 
is  obscure ;  phosphatic  deposits  are  found  in  the  secretions. 

Treatment. — This  is  merely  paXiativc,  for  the  disease  is  incurable. 

RICKETS. 

This  is  an  original  defect  of  the  skeleton,  peculiar  to  youth  and 
scrofulous  temperaments.  The  bone  is  changed  in  its  stracture,  be- 
enming  soft  and  pliable,  as  in  rooDitics  ossium.  The  cancellated 
structure  predominates,  the  cells  being  filled  with  a  reddish  oilj  fluid. 
The  flat  bones  are  often  thickened,  and  the  long  bones  atrophied  in 
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r 

m*  Thh  disi^asfl  g:ra<]iin1lY  increfises  with  apre,  ond  lient^e  great 
lity,  tDd  ciirriiturea  of  limbs  inu5t  neces^nrily  occur.  In  adult 
le  general  bejilih  mny  be  regumed^  and  the  patient,  tbotigh  a 
3ed  and  unseemly  dwarf,  weuk  and  puny  in  Lis  boyhcxidy  roaj 
I  healthy,  mu!»cular,  and  active  nrmn. 

•jtwnif. — Improvement  of  the  treneral  FjRtem  by  diet,  excrcipei 
clothinpr,  and  tonics.  Meehanical  apparatus,  properly  con* 
d,  may  be  of  service  in  prevent in<;  permanent  deformity, 
articles  of  diet  which  are  readily  converted  into  laetlo  acid, 
I  su^ar,  Btarchp  gum^  milk,  &c-,  should  be  avoided,  and  animal 
iilijr  digestion  preferred. 

f   . 

flP  a  swelling,  usually  of  considerable  extent,  involving  the 
circumference  of  the  bone,  and  has  a  repular  surface.  In  most 
««,  it  IB  a  bony  Ehell,  eontaining  one  or  several  cavitic!*,  filled 
n  iohorotia  fluid,  clotted  blood,  and  portions  of  carious  bone. 
^receded  by  severe  pain,  and  eiternnl  injuriea  and  constrtu- 
mneei  may  give  rise  to  it.     It  is  diffjcuU  to  cure,  especially  in 

ttmmt. — When  the  tutnour  is  ^mall,  the  cure  is  to  bo  effected 
ma  of  puncture,  patisfnetory  evaeURtion,  external  Mipport,  ond 
1  stimulation  of  the  cavity.  If  the  tumour  is  large  and  the 
1  health  aflfected,  amputation  will  be  necessary. 

OSTEO-SARCOMA, 

I  Iff  a  tumour,  compoi?ed  partly  of  bone  and  partly  of  flesh,  and 
illy  considered  of  a  malTgnant  nature,  A  th'ssrrfinn  of  the 
■  prepentfl  a  den?e,  pen rl- coloured  nienibrane,  covering  tl>e  pur- 
)d  adhering  closely  to  the  bone;  above  this  membrane  the  mus- 
I  thin  and  spread  out,  so  as  to  cover  an  extensive  surface,  having 
eir  colour.  Upon  opening  the  tumo^ir,  it  will  he  found  to  eon- 
Ha  divided  by  PpiculfE  of  bone,  and  materials  resembling  flesh, 
nd  fat.  It  if*  attended  with  deep-seated  pain,  and  at  last  bursts, 
ng  a  cancer-like  uk-eration, 

tfmetff. — At  first,  leeches,  cold  applicationF,  and  anodyne?,  may 
mporary  relief,  but  no  permanent  benefit  can  be  expected  wiih- 
removal;  and  even  after  amputation,  it  frequently  attacks  ihfl 


^m  COXALGTA     (FIQ.  215). 

I  Is  a  di seise  of  the  hip  joint,  common  to  acrnfulnua  children. 
fpfoniA, — ^At  fir?t  there  is  slight   pain,  referred  to  tlie  knee) 
8S,  and  stumbling  in  walking;  tenderness  in  the  trroin,  and  pain 
by  pressing  the  head  of  the  bone  suddenly  against  the 
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Fig.  215. 


acetabulum ;  apparent  Icngtliening  of  the 
limb.  This  apparent  increase  of  length  is 
owing  to  a  depression  of  the  pelvis  of  the 
diseased  side,  the  weight  of  the  bod^  being 
supported  on  the  opposite  limb. 

If  the  disease  is  not  arrested,  destruction 
of  the  head  of  the  bone  and  acctabuloui  re- 
sults, and  the  femur  is  drawn  up,  conbtituting 
a  spontaneous  luxation.  Often  an  abscetf 
furms,  and  opens  externally.  The  toes  maj 
be  turned  inward  or  outward. 

Treatment. — Perfect  rest  upon  a  mattrasa, 
as  in  caries  of  the  spine,  the  limb  being  con- 
fined in  a  carved  splint.  Cups  and  leeches, 
over  the  joint,  will  be  useful  at  first ;  subse- 
quently, mure  benefit  will  be  derived  from 
cuunter-irritatiun  by  blisters,  setous,  and 
issues.  Purging  with  jalap  and  cream  of 
turtar,  tonics,  and  iodine,  are  the  constitu- 
tional remedies.  It  may  require  months  or 
years  to  efl'ect  a  cure. 

FRACTUUES. 
Fracture  is  a  solution  of  continuity  of  a 
bone,  produced  by  external  violence,  or  muscular  contraction.  Frac- 
tures are  divided  into  oblique,  transverse,  and  longitudinal,  according 
to  the  direction.  JStmjtlc  fracture  is  a  mere  separation  of  the  bone 
into  two  parts;  comjjound,  implies  an  open  wound,  communicating 
with  the  i'ractuTc ]' commhiHtctiy  when  the  bone  is  brf>ken  into  nume- 
rous fragments;  and  vomplivateil^  when  attended  with  luxation,  lace- 
ration of  large  vessels,  &c. 

The  iiyns  of  fractures  are  deformity,  preternatural  mobility,  crepi- 
tation, pain,  swelling,  and  helples-suess  of  the  part.  Old  age,  and 
certain  diseases  of  the  bone,  predispose  to  fractures;  in  cold  weather, 
they  are  more  numerous,  on  account  of  the  increased  muscular  exer- 
tion necessary  in  walking,  where  there  is  ice.  Indirect  violence  may 
occasion  fracture,  when  a  force  is  applied  to  the  two  extremities  of  the 
Done,  which  gives  way  between  them.  Deformity  may  be  produced 
Dy  an  angular  derangement,  or  a  derangement  in  the  direction  of  the 
xis,  the  diameter,  or  the  circumference  of  the  bone.  Bent  bones  are 
occasioned  by  a  few  of  the  osseous  fibres  giving  way  upon  the  con- 
vexity of  the  curve.  The  process  of  reparation  is  more  rapid  in  the 
young,  and  also  takes  place  sooner  in  a  small  than  in  a  large  bone. 
l)anger  results,  according  to  the  site  of  the  injury,  the  nature  of  the 
fracture,  and  the  state  of  the  system.  The  miMle  of  reparation  U 
attended  by  the  following  changes:  extravasation  of  blood}  after  tbia 
ia  abeorbedi  the  liquor  sanguinis  is  effused^  and  assumes  the  poiitioo 


^^V    FEACTURE    OF    THE    NOSE. 

|P%lood  occupied;  this  consolirlates ;  ibe  serous  portion  is 
i|  the  iibriD  reinsinSi  and  beconitis  organized.  Tbis  period 
e  exudaiioD  losta  for  elgbt  or  ten  duvs^  and  then  becomea  car- 
iS.  This  mass  contracts^  incrcuses  in  density,  and  gradually 
bone.  T^e  ossification  advances  from  the  periphery*  The 
I  eztreDiities  are  now  surrounded  by  a  b^jny  ea&e,  termed  tbe 
nal  callus;  after  which  continuity  is  truly  restored  by  tho 
ti  of  wbat  is  called  definitive  callus^  wbieli  takes  place  between 
tured   extrcmiiies  j    and;   finally^    tbe    provisional   callus   ia 

t,  —  Tbis  consists  of  two  parta ;  first,  reduction^  which  is 
ted  gradually  by  extension  and  counter-ex  tension,  over- 
Buscular  contractioD,  and  coaptating^  the  extremities;  secondly, 
'^  wbicb  is  efTected  by  keeping  the  limb  in  such  a  posture  aa 
X  tbose  muscles  which  would  be  likely  to  cause  a  displace* 
d  by  applying  sui^h  meobanical  means  aa  will  prevent  motion; 
eans  consist  of  splints,  wbicb  are  variously  constructed  of 
iste board f  or  metal,  and  applied  by  means  of  bandages  or 
they  should  be  ligbt^  and  always  of  such  a  length  as  to  com- 
e  neighbouring  joint;  the  inner  surface  should  be  padded  or 
order  to  preveot  chafing.  After  being  dressed,  the  part 
e  laid  upon  a  pillow,  and  not  disturbcd|  unless  theze  should 
inate  swelling  of  the  limb,  when  tbe  bandage  sbould  be 
Bandages  soaked  in  gutn  or  starch,  have  recently  been  nsed» 
of  splints.  Under  certain  circumstances,  this  dressing  is  ad- 
but  an  indiscriminate  employment  tends  manifestly  to  injury; 
Dt  of  the  fi welling  of  ibe  limb,  it  produces  pressure,  whicK 
asioD  ulceration  or  sloughiug.     It  is  called  tbe  immovable 

let  should  be  watched,  and  antiphlogistic  means  resorted  to, 
»ry.  At  the  end  of  three  to  fix  weeks,  the  provisiutjal  callua 
etc,  and  the  .^ubistitutes  for  this  splint  of  nature  can  be  dis- 
ci ;  tbe  use  of  the  part  must  be  rtisumcd  gradually^  especially 
wer  limbs. 

■  rEACTUBS    Of    THE    N03E. 

■il  bones  are  usually  fractured  by  a  fall,  a  violent  blow»  or 
■lorse,  or  some  direct  application  of  force.  This  fracture  is 
Bded  by  injury  of  the  brain,  and  followed  by  caries  and  exfo- 

wknt — This  consists  of  antiphlogistic  means,  such  as  leeches, 
lieations,  a||d  rigid  diet,  to  remove  swelling  and  inflammation, 
adjustment  of  the  fragments;  which  can  be  accotupli^hed  by 
!r,  probe,  or  dressing  forceps.  The  nose  should  not  be  plugged 
,  unless  to  check  profuse  hemorrhage.  The  parts  may  be  r# 
I  apposition  by  compresses  and  rollers. 
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FRACTURE   OP   TBK   MALAR  AND   SUPERIOR  MAXILLARY   BORRfl. 

Tbese  can  onlj'occur  bj  the  most  direct  violence,  or  pinshot  inju- 
ries, and  are  asuallj  attended  with  crushing  and  wounding  of  the  soft 
parts;  severe  inflammation  and  nervous  symptoms  may  come  on,  and 
the  brain  may  aloo  be  affected.  There  will  be  great  pain  and  difficulty 
in  chewing.    Fragments  of  the  malar  bone  frequently  become  necrosed. 

Treatment. — If  there  is  no  di.<placcment,  there  is  nothing  to  be 
done  but  to  subdue  inflammation,  and  keep  the  parts  quiet.  If  the 
alveolar  processes  are  loosened,  they  must  he  pressed  into  their  places, 
and  there  retained  by  fine  wire  secured  around  the  teeth.  The 
mouth  is  to  be  kept  shut,  and  the  patient  nourished  by  fluids. 

FRACTURE    OF    THE    LOWER    JAW    (FIG.   216). 

This  may  occur  in  the  base  of  the  jaw,  in  the  ramus  or  procoffscs; 
and  in  children  it  may  take  place  at  the  symphysis.  The  most  fre- 
quent seat  of  fracture  is  between  the  chin  and  the  insertion  of  the 
massetcr  muscle ;  the  longer  fragment  and  the  chin  are  depressed.  In 
double  fractures,  the  chin  alone  is  depressed.  There  is  pain,  swelling, 
inability  to  move  the  jaw,  irregularity  of  the  dental  arch,  crepitus,  and 
frequently  hemorrhage  and  deafness. 

Fig.  216. 


The  diagnosis  of  fracture  of  the  ramus  and  condyle  is  oflen  ohscured 
by  swelling;  the  neck  of  the  condyle  is  drawn  forwards  by  the  exter- 
nal pterygoid  muscle,  and  crepitation  will  bo  perceived  by  the  patient 

Treatment. — The  teeth  serve  as  a  guide  in  the  adjustment  of  the 
fragments,  and  the  upper  jaw  acts  as  a  splint  in  the  retention.  A 
compress  and  a  pasteboard  splint,  retained  by  a  suitable  bandage,  will 
retain  the  parts  in  apposition ;  and  the  patient  is  to  be  fed  by  gruels 
and  soups,  through  the  interstices  of  the  teeth.  Fragments  of  the 
lower  jaw  can  often  be  held  in  apposition  by  pasnng  fine  wire  or  sad- 
dlers' silk  around  the  teeth.  The  union  is  rapid|  and  there  is  usually 
but  little  deformity. 

FRACTUai    or    TBI    SPIXI. 

Thb  is  attended  with  BeriooB  injury  to  the  spinal  cord^  from 


FBACTURE    OF    THE    RIBS 


lucerah'oD,  bruism^f  concussion,  or  fmm  snbFrqoent  infiaoj- 
id  softening.  When  it  occurs  above  the  fourth  cervical  vcr- 
iilh  is  almost  cei  tain,  on  account  of  tie  origin  of  the  phrenio 
ich  supplies  the  diaphragm . 

Ui€  lumbar  region  baa  suffered,  tbe  sjmptoros  are  para!jfiis 
rcr  limbs,  involuntary  discharge  of  fiecc?,  retention  of  urioe, 
lentlj  priapism. 

the  injury  is  in  the  upper  dorsal  or  lower  cervical  regfon, 
iQ  addition  to  tbese  svmptoros,  paralj&is  of  the  arms,  difficulty 
ing,  fluggislmess  of  the  bowels^  and  distension  of  the  abdo- 
1  all  fractures  of  the  spine,  the  bladder  becomes  distended, 

dribbles,  and  bedsores  are  apt  to  follow. 
nnit — Absolute  rest  upon  a  mattross,  Inw  diet,  and  antiphlo- 
ansj  to  prevent  the  formation  of  pus,  nnd  thickening  of  the 
eg.     The  discharges  of  the  bowels  must  be  regulated,  and  the 
elieved  by  tlie  catheter;  counter-irritiition  and  frictions  will 

in  the  latter  8tap>a  of  the  case.  The  va^e  of  the  trephine  in 
7  hns  not  met  with  success,  and  will  probably  do  more  harm 
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of  the  bones  of  the  pelvis  csin  only  be  produced  by  the 
violence.  There  is  but  little  displnccment,  although  great 
wults  from  injury  to  the  parts  within. 

Hent, — ^All  that  can  be  done  is  t<">  place  the  patient  at  rest  in 
jofiition,  keep  a  catheter  in  the  blndder,  and  make  incisions, 
>r  pus  is  extravosatcd  in  the  periooum.  The  application  of  a 
Ddage  around  the  hips,  will  sFsist  in  preventing  motion, 
the  erefit  uf  the  ilium  or  the  nnterior  superior  spinous  procesa 
id  off,  the  fragment  is  disjilaced  inwardi*,  and  can  be  readjusted 
Qgers.  Fracture  of  the  i^acrum  is  longitudinal  usually^  and 
no  diKplacemeDt.  Thy  cnceyx  ni»y  be  fractured  by  a  kick, 
aplaced  inwardly  :  re-a<f just  men  t  inny  be  effect  fd  by  the  finger 
^tum.  The  acetabulum  may  be  «p lit,  and  injury  of  the  nctk  of 
r  EJay  be  simulated,  though  there  is  no  shnrtening  of  tho  linib^ 

ti  is  felt  by  the  finger  In  the  rectum,  when  the  pelvia  is  moved. 


FXACTUfiB    or   THE    iiiDs    (fjos.  217,  218). 

•re  very  liable  to  fracture,  which  uf«ually  is  in  the  middle, 
orring  from  direct  force,  or  force  applied  at  each  end.  Dis- 
t  is  seldom  great,  and  is  difficult  to  detect  in  fat  persons, 
pain,  swelling,  and  difficulty  in  hreathing;  crepitus  is  felt^ 
I  hand  is  placed  over  the  part  during  respiration  or  coughing; 
mn  appears  when  the  pleura  is  irtjnred. 

nrnt,' — If  there  is  an  angular  projection  of  the  extremities 
M  is  to  be  applied  over  it;  if  there  is  d  depression,  a  corn- 
placed  at  each  extremity.     Strips  uf  adbcfjive  plaster^  It 


i 
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incbes  in  breadth,  are  to  be  applied  from  the  spine  to  the  sternum,  in 
order  to  prevent  respiration  by  the  intercostal  muscleflj  and  thua  to 
Fig.  217.  Fig.  218. 


keep  the  parts  at  rest.     Inflammation  and  cough  are  likely  to  ensac, 
and  must  be  treated  by  antiphlogistic  means  and  anodynes. 

Compound  fracture  of  the  ribs  is  treated  of,  under  the  head  of 
Wounds  of  the  Chest. 

FBACTUBB  OF  TBI  STKBKUM. 

Fracture  of  this  bone  is  rare,  great  violence  being  necessary  to  pro- 
duce it ;  injury  usually  is  done  to  the  thoracic  viscera.  The  deformity 
is  generally  a  depression,  and  the  symptoms  are  great  difliculty  of 
rcFpiration,  pain,  palpitation  of  the  heart,  and  perhaps  spitting  of 
blood,  and  cough.  Caries,  or  a  pulmonary  affection,  often  result  from 
a  fracture  of  the  sternum  or  ribs  in  scrofulous  habits. 

Treatment — ^The  local  treatment  consists  of  adhesive  strips  applied 
upon  th<3  aamc  principles  as  in  fracture  of  the  rib.     The  genenl 


FRACTIf  KK 


SC AFULA. 


FKACTURB 

Dtist  be  ftdapted  to  the  inflamTnafory  coo<3ition8  of  tbe 
if  tbe  chest.  Collections  of  pus  and  bWd  behind  tbe  sternum 
iracuated  with  a  trephine,  but  the  operation  is  of^en  attended 
fayouTftble  results* 

pfomron  process  is  sometimes  fmctured ;  tbe  eboulder  loses 
it  of  its  roundness,  the  head  of  the  humerus  falls  slightly,  and 
a  slight  depression  at  the  point  of  fructure.  It  is  distinguished 
location  by  mobility  of  the  joint,  and  crcpitatioD  cud  be  felt 
ng  tbe  bead  of  the  humerus. 

meni, — It  may  unit*  by  bone,  but  generally  it  unites  by  lipa- 
It  is  to  be  kept  id  its  place,  by  elevating  and  irmly  fixing  tbe 
ri  J  this  is  effected  by  placing  a  cushion  between  tbe  side  and 
IT,  and  retaining  it  by  a  roller,  the  elbow  being  carried  a  little 
ds.  If  the  pad  be  pliiced  in  the  axilla,  and  the  elbow  be 
dose  to  tbe  side,  the  fragments  will  be  separated ;  but  little 
ition  follows,  and  bandages  may  be  removed  in  three  weeks. 
y  individuals,  the  tip  of  the  acromion  process  is  slightly 
,.  being  merely  united  by  ligament. 

\iBck  of  the  scapuhi  is  rarely  fracfured,  and  it  Is  liable  to  be 
I  for  a  dislocation ;  the  shoulder  falls;  there  is  a  hollow  below 
pioni  from  a  einking  of  the  deltoid  mUM'le ;  atid  the  head  of 
tms  can  be  felt  in  the  axilla.  It  can  he  recf^pnised  by  the 
nth  which  the  parts  are  replaced,  the  fulling  of  the  head  of 
tbe  axilla,  when  the  extension  is  removed^  and  by  ere- 

I 
|effe 

Pbe  latter  by  placing  the  arm  in  a  short  Rliug.  Ten  or  twelve 
B  uecessaiy  to  procure  unioo,  and  a  still  longer  time  to  recover 
igtb  of  the  arm, 

oracmd  may  be  fractured  by  direct  violence ;  the  process  is 
owDwardSy  by  tbe  action  of  the  coraco-bruchtalis^  pectomlis 
nd  biceps  muscles.  There  is  pain^  swelling,  and  crepitation 
Lrt,  and  loss  of  power  in  the  limb. 

merit. — This  consists  in  making  the  fingers  of  the  injured 
ch  tbe  shoulder  of  the  opposite  side,  the  position  being  secured 
tging«  The  union  is  usually  ligamcnlouB. 
odg  of  tbe  scapula  may  be  fractured  either  vertically  or  tratift- 
md  there  is  but  little  displacement,  unless  it  ia  near  the  lower 
tbe  scapula.  When  the  angle  is  fraeturedj  it  may  be  drawn 
lod  upward. 

nent,  —  This  consists  of  a  light  roller  around  the  chest;  the 
g  placed  10  a  sling. 


gpto 

m^nt. 


.  — The  first  point  is  to  cnrry  the  head  of  tfie  humerus 
\^  and  the  second  to  raise  the  glenoid  cavity  and  arm.     The 
fected  by  a  thick   cushion  confined  in  the  axilla  by  a  band- 


I 
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rKACTCBK  OF  THS  CLAVICLE  (fIG.  219). 

This  fracture  is  frequent,  and  is  usually  produced  by  violence  upo^ 
the  shoulder,  arm,  and  band.  It  is  generally  oblique  and  near  the 
middle  of  the  bone;  the  part  is  painful  and  swollen,  and  every  attempt 
at  motion  produces  pain ;  the  shoulder  is  sunken,  and  drawn  towards 
the  sternum,  and  the  acromial  fragment  is  drawn  downward  by  tho 
wci<rht  of  the  arm,  and  forward  and  inward  by  the  action  of  the  sub- 
clavius  muscle.  The  patient  usually  supports  the  arm  with  his  ether 
hand,  to  relieve  the  pressure  upon  the  axillary  plexus  of  nerves.  The 
indications  are  plain,  viz. :  to  elevate  the  shoulder;  to  keep  it  outward 
from  the  chest;  and  to  draw  it  slightly  backward. 

Tn'atmrjiL  —  The  mode  of  dressing  this  fracture  is  extremely 
various.  Desanld  apparatus  consists  of  a  compress  placed  over  fho 
fracture,  a  wedge-shapod  pad  placed  in  the  axilla,  and  retained  by  a 
roller  which  surrounds  the  chest.  The  elbow  is  to  be  brought  to  the 
mJc,  and  the  arm  and  chest  surrounded  by  circular  turns  of  a  second 
roller,  whereby  the  shoulder  is  elevated  and  drawn  outwards.  A  third 
and  last  roller  commences  at  the  armpit  of  the  sound  side,  and  beiufi: 
carried  obliquely  over  the  compress,  descends  the  posterior  portion  of 
the  arm,  passes  under  the  elbow,  and  obliquely  upwards  across  the 
chest  to  the  armpit,  whence  it  started;  then  over  the  back  to  the 
shoulder  of  the  affected  side,  across  the  compress,  down  in  front  of 
the  arm,  under  the  elbow,  and  across  the  back  to  the  sound  armpit 
again.  This  bandage  serves  to  retain  the  arm  and  shoulder  in  its  ele- 
vated position. 


Fig.  210. 


Fox's  apparatus  (Fig.  219) 
con»«ist8of  u  wedge-shaped  pad, 
secured  by  strings  to  a  circular 
collar  which  surrounds  the 
shoulder  of  the  sound  side,  and 
a  slini;  utade  of  linen,  which 
coTit-iins  the  forearm ;  it  ele- 
vates the  shuulder,  and  ly 
biinpng  the  elbow  to  the 
side,  drawb  the  hhoulder  out* 
wanly. 

^^nnle  use  merely  a  pad  and 
two  han»lkeRhief>,  which,  if 
pmpcrly  applied,  can  bo  made 
to  iultil  all  the  indicatioua  iu 
ordinary  cases. 

rBACTl'UR    OF   TUP.    lirMKKCS. 

(Fia.  22U.) 

The  aniitomimi  ttt^k  is  tho 
Beat  of  fraoinre  in  young  per* 
sous,  and  pnnietinies  in  old. 
There  ia  little   or  no   flatieu* 


r 


FRACTURE    OF    THE    HUMERUS, 
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the  shoulder,  owinfj^  to  the  bead  of  the  bone  remaining  in  Ua 

ihe  end  of  tbe  nbaft  is  directed  obli(|Dely  upwards  and  for- 

ftod  projects  on  the  coracoid  pnxsesK;  the  arm  i»  fihorrened,  and 

Kb  dlauoct  after  alight  extension  and  coaptation  of  tbe  frag- 

^tfmmt, — This  requires  a  pad  in  the  axillii^  a  splint  on  the  fore 
ick  part  of  the  arm,  a  roller,  and  a  sling  fgr  the  haud^  the  elbow 
ijr  free. 

Sitrgiral  Nrtk  (Fig,  220). — The  upper  frajjment  remains  iu 
;mt  it?i  lower  extremiry  inclines  slightly  outwards  ;  the  upjx  r  en*! 
Ii»wer  fnitrinetit  is»  drawn  upwards  and  inwards  under  the  pectoral 

;  tbe  ^boulder  is  round,  the  arm  tihorteued,  the 

iuctfd;  and  there  ia  crt-pitation   upon   adjust-    Fig.   220. 


ikrnt, — A  pad  is  placed  in  tbe  axilla;  the  two 
Beeurfd  by  a  roller  j  the  band  supported  bya»ling, 
8  elbow  free. 

tinre  at  th^  Ntch  may  be  iceompanied  with  dulo- 
l^fbi^  \»  recognised  by  tbe  tun»r>ur  in  the  nxilln, 
■j  tbe  head  of  the  bone,  which  does  not  move 
m  i^btift  is  Fotiited. 

tintrnf. — An  effort  should  be  made  t45  restore  tbe 
f  tbe  btine,  and  then  to  coaptate  the  extreniitit'8  ; 
oHen  inipoepiblo;  then  the  estrenjity  of  the  lower 
lit  «b<^uld  be  bruught  to  play  in  the  glent>id  cavity, 

will  be  necessary  in  tbe  ajiilb,  nod  the  wimo 
\^  as  the  lu^t.  A  new  joint  is  lormed,  and  the 
•  of  the  arm  are  only  partial. 
jMcr/)  may  be  fractured  at  any  point,  and  U  cn^Uy 
tmd  by  cr**pitatiou  ;  and  when  the  fracture  is  just 
the  eurgicfti  neck,  the  lower  extrfinity  of  the  upper 
mi  18  drawn  inwards  by  the  uiuseleH  inserted  into 
ipital  ridges,  and  the  upper  eztreinity  of  the  lower 
nt  is  drawn  outwards  by  the  deltoid  luuR'le. 
jktmrrU, — Tbe  reduction  is  easy,  and  the  extremities 
)  retained  in  contact  by  four  small  f^plints  pluL-ed  around  the  arm, 
mred  by  a  roHer,  which,  as  in  all  other  instanncs  of  its  qsio  in  the 
ezlreniity,  must  cooimenee  at  the  band.  The  fgrcurm  should 
pended  in  a  Bling. 

cofutvie*  are  fractured  in  various  ways.  Either  condyle  may 
(turedi  most  frequently  the  internal ;  or,  there  may  he  a  fracture 
m  the  two  condyles,  and  another  Beparating  them  from  the  phaft. 

iDJuries  are  distinguished  from  dislocation  at  the  elbow  by 
ty  tknd  crepitation. 

itmrn/.^Bj  a  roller  and  two  angular  splints  (Physick's),  reach* 
the  baud  from  tbe  middle  of  the  arm.    Tbe  angle  of  the  Bpliota 
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iDUSl  be  changed  to  prevent  aDchjlosis. 
often  remain. 


Some  deformity  and  atifTness 


TBAOTUBB  OF  THS  BADIUl  AHD  ULHA  (FIO.  221). 

When  both  bones  of  the  forearm  are  fractured  nt  once,  or  whon 
cither  bone  is  fractured  near  the  middle,  there  is  but  little  difficulty  in 
the  diagnosis.  The  injury  is  recognised  by  the  ordinary  signs  of  frao- 
tures,  such  as  pain,  crepitus,  swelling,  and  uselessness  of  the  limb. 

Fig.  221. 


Treatment — The  great  object  is  to  preserve  the  interosseous  space ; 

for,  if  the  fragments  unite  at  an  angle,  snpinution  and  pronation  will 

be  prevented.     The  fracture  is  readily  reduced  by  slight  extension, 

pnd  then  the  muscles  should  be  pressed  into  the  interosseous  space,  in 

Porder  to  separate  the  two  bones. 

Two  splints,  well  padded  on  the  inside,  reaching  from  the  cll>ow 
beyond  the  fingers,  should  l>c  applied,  and  retained  by  a  roller.  The 
arm  must  be  kept  in  a  position  between  supination  and  pronation,  and 
supported  by  a  sling;  after  three  weeks  pasteboard  splints  or  a  starch 
bandage  may  be  substituted. 

The  RADIUS  is  more  frequently  fractured  than  the  ulna,  on  account 
of  its  articulating  with  the  carpus,  and  thus  receiving  the  weight  of 
the  body  in  falls,  &c.  When  fractured  near  the  middle  there  is  but 
little  deformity,  the  ulna  acting  as  a  splint. 

The  neck  of  the  radius  is  but  rarely  fractured,  and  the  accident  is 
difficult  to  recognise,  especially  when  the  muscles  covering  it  are  very 
large.  It  is  to  be  discovered  by  fixing  the  head  of  the  bone,  aud 
rotating  the  hand  and  forearm. 

The  ltnc*^r  vjctrnviti/  of  the  radius  is  often  fractured,  and  frequently 
mistaken  for  a  dislocation  of  the  wrist.  The  most  frequent  seat  of 
tncture  is  about  half  an  inch  above  the  joint.  Karton's  fracture  in- 
volves the  articular  surface,  and  Colics'  fracture  is  an  inch  and  a  half 
above.     (Fig.  222.) 

Fractures  of  the  radius  arc  to  be  treated  upon  the  same  principleti 
and  by  the  same  means  as  in  other  fractures  of  the  forearm,  uiileH 
the  fnicture  should  be  near  the  articular  surface  of  the  carptl  ex* 
trcmity  of  the  radius.  This  latter  fracture  gives  a  peculiar  deronnilj 
to  the  wrist,  dependent  upon  a  partial  luxation  of  the  earpiis.  El 
*hi8  instance,  two  small  compreasca  arc  to  be  applied,  one  npoD  a  yiOi 


5  on  the  dorsal  purface  oatis<>d  by  the  frapmpnt,  the  oth^f 
le  projecting  extremity  of  the  radius  on  the  pfilmar  eide.  Of 
these  coiupressee  will  not  be  opposire  to  each  other.  The 
lould  be  placed  id  a  Bood's  Fplirit.     (Fig.  223.) 


ULNA  U  most  frequently  frflcturcd  below  the  middle  of  tne 
The  lower  frapTm-iii  approxi mutes  the  radius  by  the  aclion  of 
jlor  C|Uijdri*tu8,  atid  the  oiber  ugual  syniptotuj  of  fracture  are 

intm  prncep«  is  often  fractured  by  sudden  violence,  or  inas- 
tion.     The  fragment  is  dniwn  up  upon  the  bjick  of  the  arm  ^j 
ep8  mns<le^  and  the  dcforuiiry  is  increased  by  fieation.     Tlie 
fieuulty  ligamentoug.  (Fig.  224,) 

tfronoiJ  prot'essi  is  rarely  fractured,  and  usually  by  inordinate 
r  action  «hf  the  braebialis  anticus  Miuscle,  wboijo  teodim  h  :n- 
i  front  of  the  husa  of  this  process.  DislocatJon  bsick wards  by 
ID  of  the  triceps  may  result     The  union  will  be  ligaaicntoua. 

:5.) 

mfnf, — Fractures  of  the  shaft  are  to  be  treated  by  two  splint** 
ipreFsej*,  as  are  those  of  the  mdjiis.  Fracture  of  the  olecranoQ 
treated  by  extendincr  the  elbow,  placing  a  small  spliot  in  froot 
Mnt,  and  securiop;  it  by  a  roller.  The  coronoid  is  to  be  treated 
}^  the  elbow,  the  fingers  touehing  the  opposittj  shoulder,  ap- 
roller  to  relax  the  muscles  and  prevent  their  action,  and  keep- 
farearm  in  a  bling. 


L. 
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Fig.  224.  Fig.  225. 


FKAOTURI  or  THE  0AKPU8,  MKTA0ABPU8,  AHD 
PU  ALANQIB. 

The  bones  of  the  carpus  are  seldom  fractured.  The  injury  ib  usn- 
allj  a  compound  one,  and  produced  bj  direct  force. 

The  metacarpal  bones  are  subject  to  simple  fracture,  which  b  easily 
recognised  by  pain,  swelling,  crepitus,  &jc.  The  treatment  consists  of 
coaptation  of  the  fragments,  and  retaining  them  by  means  of  two 
splints  and  interosseous  pads,  or  compresses. 

The  phalanges  are  liable  to  compound  and  simple  fracture.  Simple 
fmctures  to  be  treated  by  two  or  four  small  splints,  and  a  narrow  ban- 
dage  ',  when  several  fingers  are  broken,  a  carved  splint  will  be  useful. 

PRAOTURa    OF    THK    FEMUR    (FIG.  226). 

The  neck  may  be  fractured  within  the  capsule.  This  occurs  mns 
frequent]}*  in  old  persons,  and  in  females,  on  account  of  the  bony  tez- 
rurc  being  more  brittle  in  advanced  life,  and  on  account  of  the  anato- 
mical character  of  the  neck  of  the  femur  in  women.  The  accident 
may  be  produced  by  a  slight  fall,  muscular  contraction,  blows,  &o.  The 
head  of  the  bono  remains  in  the  acetabulum;  the  lower  fragment  is 
drawn  upwards  by  the  muscles  of  the  hip,  and  the  foot  is  eTert<»d, 
owing  to  the  action  of  the  rotator  muscles.  The  limb  is  shortened, 
the  trochanter  is  one  or  two  inches  higher  and  flatter  than  its  fellow ; 
there  is  pain,  crepitus,  and  want  of  voluntary  motion.     The  are  which 


chanter,  upon  rotation,  will  de^scribc,  will  be  of  a  much  smaller 

hao  that  detcnbed  by  the  rritation  of  its  fellow. 

>n  Is  possible,  but  iniprnbnblej  on  accouul  of  the  difficulty  of 

mg   the    frogmeuts,    the 

if  proviiiional  callus,  the  ^'g»  22G, 

ed      extremities      being 
in  an  increased  quanttty 

ivia,  and  the  feeble  nutri- 

'  the  head  of  the   b<me 

li    the    rouod    ligament. 

.  ■  young  person  of  good 

iition,  where  the  perios- 

B  not  completely  severed > 

my  be  bony  union.    Ordi- 

tbere  results  a  false  joint, 

ing  of  the  capsule,  par- 

orptton  of  the  fragments, 

ft  patient  i*  larae  for  life, 

|uire«  a  stick  or  crutch. 
old  women  may  die  from 

tck  of  the  injury,  or  from 

itation  of  puin  und  con* 

It 

tfmrnf.  —  Extension  and 
are  unnecessary  in   old 

p,  the  limb  should  be  sup- 
by  pillows,  and  motion 

led*       Care    should     be 

with  reference   to  bed- 
loughs,  Ac. 
ntrk  may  be  fractured 

irithin  and  partly  with- 

t  mpsnle^  in   which  caf^e 

lepect  of  union  is  much 

,f ourable.     Or,  tbe  extre- 

f  one  fragment  may   be 
ioto     the     cancellated 

re   of  the  other,  consti- 

an  imparted  fracture ;  in 

ises,  crepitus  ia  obscure, 

placement  is  slight,  and 

I  considerable  power  and 
of  the   limb,    and    but 

hortening  and  e version.     They  are  produced  by  great  drreei 

,nd  are  attended  with  great  pain,  swelling,  and   constitutional 

iince.     Tbe  treatment   may   be  succei«^ful   in   many  instanceS| 
uae  of  splints. 


I 
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The  trovluinter  major  may  be  fractured;  the  process  is  drawn  up- 
wards by  the  glutei  muscles,  and  a  space  can  be  felt  between  the  frays- 
nients.  Approximution  and  retention  are  difficult,  and  the  union 
generally  liirainentous.  The  cure  is  to  be  effected  by  rest,  position, 
and  reluxing  the  muscles. 

Fracture  of  the  condyles  is  a  serious  injury,  especially  when  oom- 
muuicuting  with  the  joint.  After  the  fragments  are  somewhat  coDSuli- 
dated  by  rest  and  position,  passive  motion  must  be  established  to 
prevent  anchylosis. 

Fracture  of  the  shaft  is  easily  recognized  by  shortening,  crepitation, 
&c.,  &c.  The  deformity  is  greater  when  it  occurs  in  the  upper  part, 
especially  when  just  below  the  trochanters,  the  lower  end  of  the  upper 
fragment  being  tilted  forward  by  the  action  of  the  psoas  magnus  and 
iliacus  internus  muscles. 

Treatment. — The  principles  of  treatment  are,  as  in  all  fractures, 
coaptation  and  retention,  but  the  means  to  effect  it  are  various. 

The  double  inclined  plane  is  a  simple  contrivance.  The  leg  is 
secured  tn  one  piano,  which  furnishes  the  means  of  counter-extension 
and  the  thigh  rests  on  the  other;  the  weight  of  the  body  produces  the 
extension.     Liston*8  splint  is  represented  by  Fig.  227. 

Fig.  227. 


Demvlt^s  Apparatus.  —  Consists  of  an  outer  splint,  three  or  fnur 
inches  wide,  reaching  from  the  crest  of  the  ilium  to  four  inches  beyond 
the  foot,  each  extremity  having  a  hole  in  it;  an  inner  splint  reaching 
from  the  perineum  to  the  sole  of  the  foot,  and  •an  upper  splint  reui-h- 
ing  to  the  knee. 

The  counter-ext<jnpion  is  made  by  a  band  in  the  perineum,  which 
Is  secured  to  the  upper  end  of  the  outer  splint  by  means  of  the  hi»h' 
in  it.  The  extension  is  made  by  a  band  or  handkerchief  applied  to 
the  ankle,  and  secured  to  the  hole  in  the  lower  end  of  the  outer  splint. 

Dr.  Physick*s  modification,  (Fig.  228),  consists  in  an  elongation  of 
the  outer  splint,  nearly  to  the  axilla ;  by  this  means  counter-extension  is 
made  in  a  line  more  nearly  parallel  with  the  axis  of  the  body.  A  bUnrk 
was  placed  by  Dr.  Hutchinson  upon  the  inner  side  of  the  lower  end 
of  the  same  splint,  below  the  foot,  for  the  purpose  also  of  preventing 
iha  line  of  extension  being  ohlique,  which  might  produce  pain  and  de- 
formity. Bags  of  bran  are  placed  on  each  side  of  the  limb,  so  as  to  le- 
oure  uniform  pressure  from  the  splints,  and  the  whole  is  Mcured  bj 
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band^ifeB.  Another  imprnvcracnt  consists  in  unitin(r  the  oxtendinjr 
mnd  Gfionrcr-czfendincr  bands  on  the  outside  of  the  outer  splint.  By 
twisting  these  bands  the  extending  force  may  be  iucrcascd  to  any 
extent 

B«it/edom*$  Apparatui  consists  of  one  splint  reaching  Fig.  228. 
from  the  hip  to  a  foot-board. 

The  coQuter-extcnsion  is  made  at  the  acetabulum  of  the 
sound  side,  and  the  extension  by  the  foot  of  the  injured 
side.  The  splint  is  first  applied  to  the  outer  side  of  the 
8«aind  limb,  and  the  foot  secured  to  the  foot-board ;  and 
the  extension  is  made  by  drawing  the  foot  of  the  fractured 
limb  down  to  the  foot-board,  and  securing  it.  This  avoids 
the  necessity  of  a  perinea]  band,  which  may  excoriate. 

Dr.  GibtoH^M  modification  (Fig.  229)  of  this  apparatus 

Fig.  229. 


n 


Fig.  280. 


consists  in  an  elongation  of  the  splint  as  hi^h  as  the  axilla, 
which  will  prevent  any  lateral  inclination  of  the  body ;  and 
the  application  of  a  similar  splint  to  the  fractured  limb. 

VEAOTUma  OF  TBI  PATKLLA.   (fIG.  280.) 

The  accident  may  result  from  muscular  contraction  or  di- 
rect violence.  It  is  sometimes  attended  with  an  audible 
nap  and  falling  of  the  patient;  the  pain  is  not  severe,  and 
t  simple  fracture  is  not  dangerous.  The  limb  is  bent  par- 
tially, and  there  b  no  abilty  to  extend  it. 

The  direction  is  usually  transverse, 
and  a  separation  of  the  fragments  can 
be  felt.  There  is  no  crepitus.  Con- 
siderable swelling  usually  follow.s. 

Longitudinal  fractures  are  rare,  and 
are  not  attended  by  the  same  symp- 
toms. 

Treatment  —  Leeches  and  lotions 
should  be  applied  to  reduce  swelling 
and  inflammation.     By  means  of  strips  of  adhe- 
■ire  plaater,  the  fragments  can  be  coapted,  and  firmly  retained  in  ap- 
poaidon.     A  bng  splint,  reaching  from  the  ischium  to  the  heel,  ap- 
plied to  ihe  buck  of  tbe  limb,  will  prevent  motion. 
Bony  unioD  »  Dot  to  be  expected;  a  strong  ligamentous  oonnczioD 
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is  usuflllj  formed,  wliich  answers  the  purpose  extremely  well.  Passive 
motion  should  be  made  after  five  or  six  weeks.  Sixty  or  seventy  daifi 
will  elapse  before  the  limb  can  be  used;  and  even  then,  cautioo  should 
be  taken  that  the  newly-formed  ligament  be  not  broken.  The  patella 
of  the  opposite  side  is  liable  to  fracture ;  for  it  possesses  the  same 
structure  which  predisposed  to  fracture  in  the  other  limb,  and  there  ia 
increased  muscular  exertion  of  the  sound  limb. 

rnACTURE  or  the  leg. 

A  frequent  accident,  occurring  in  one  or  both  bones,  from  a  fall  or 
direct  viulenco.  The  tihm  is  most  frequently  fractured,  on  account  of 
its  exposed  position,  and  its  sustaining  the  weight  of  the  body.  The  frac- 
ture may  occur  at  any  part,  but  the  deformity  is  greater,  as  it  may  be 
pearer  the  lower  extremity ;  if  nearer  the  upper  extremity  the  deformity 
may  be  slight  and  the  patient  even  be  able  to  walk  about. 

Tlie  fibula  may  be  fractured  by  direct  or  indirect  force.  Little  de- 
formity results,  unless  the  fracture  is  below  its  middle.  When  nearer 
the  ankle,  dislocation  may  be  produced.  The  most  frequent  8cat  of 
fracture  is  from  two  to  three  inches  above  the  malleolus.  There  is 
immediate  lameness;  the  foot  is  turned  out;  crepitus  is  distinct,  and  a 
depression  exists  over  the  fractured  part. 

Both  hones  are  often  fractured  at  once  by  falls  or  blows ;  they  occur 
at  the  weakest  points.  The  signs  are  evident :  crepitus,  pain,  want  of 
motion,  &q.  There  is  seldom  any  great  shortening,  and  the  deformity 
is  very  evident. 


Fig.  231. 


Treatment. — When  both  bonce 
are  fractured,  when  the  tibia  alone 
is  fractured,  or,  when  the  upper 
part  of  the  fibula  is  fructured.  the 
best  and  most  simple  apparatus 
is  the  fnicturc-box  and  pillow. 
The  box(Mg.  2o].)has  a  foot-Unrd, 
to  which  the  foot  is  secured  by 
a  bandage,  thus  preventing  any 
lateral  inclination.  In  lieu  of 
this,  two  splints  of  the  length  of  the  leg,  applied  on  either  sitlc  uf  the 
pillow,  will  answer  the  purpose,  care  being  taken  to  support  the  fa<it 
bj  X  bandage  or  handkerchief. 

Fig.  232. 


COMPOUND    rKACTUEE* 

of  the  lower  end  of  the  fibula  mny  occasiooally  roquire 
ft'n  appzinitOH  (Fig,  232),  consiattug  of  a  eingle  splint,  placttj 
%tt  side  of  tbe  leg,  sod  reaching  bt'vutid  the  foot.  It  In  pro* 
k  a  wedge-shaped  pad,  which  reaches  oiilj  to  the  anlcle»  the 
I  of  which  beingapplied  to  the  internal  mulleolua;  a  bundu«rQ 
over  the  ankle  in  such  a  manner  as  to  produce  inversion  of 
tnaking  the  sole  of  the  foot  approxiiDute  the  splrntj  and  thus 
eats  are  adjusted  and  the  deformStj  remored^ 

vmADTU&ss  or  the  boitia  or  Tm  rooT. 

rakii  rony  he-  fraettircd  hy  great  ^Holence  connected  with  lh« 
the  saral  mu^^eles.     The  tuberosity  will  bu  drawn  up  by  the 
iitlis,  and  the  patient  is  unable  to  stand. 
atmnU  consists  in  overcoming  the  action  of  the  trice pe  sarm, 
le  leg  npon  the  thigh,  and  extending  the  foot  upon  the  leg, 
oeiitft  are  to  be  approximated  by  a  figure  of  8  bandage. 
ifrwf/fi/tM  is  rarely  fractured ;  it  may  occur  at  the  posterior 
»  the  lendon  of  the  flexor  longiia  pollicis  plays  over  it;  or  it 
r  between  the  body  and  the  he»d.     In  the  6rst  in8£anee  the 
be  Inverted,  id  the  latter  but  litrje  deform i(y  wilt  occur. 
be  treated  8ucces.sfully  by  a  eimplo  fracture- box.     Should 
e  place  it  may  become  neces=sary  to  extirpate  it. 
etatamal  bones  and  the  phxlangn  are  seldom  fractured,  uti- 
gliry  be  complicated  or  compound, 

H  COMPOirNDrBACTnBI. 

B^ound  communicatee  with  the  fracture,  it  is  not  compound. 
W  may  be  produced  hy  the  means  which  broke  the  bone,  by 

protruding,  or  hy  subsequent  ulceration.  Groat  danger  may 
\m  the  ahock^  hemorrhage;  tctaous^  suppumtiou,  hectic^  ol 
ever. 

y  amputation  is  nece«?ary  if  tbb  bone  is  much  shuttered ;  if 
upeeially  the  knee-joint^  is  opened ;  if  large  arteries  ftre  torn; 
I  parts  are  extensively  lacerated  or  bruised,  particularly  if  the 
ilkjd  Of  eofeebled  by  disease. 

tatment^  if  it  be  deteniiiDcd  to  try  to  save  the  limK  will  h9 

•t  the  fracture  into  a  simple  one,  by  arresting  bleeding,  ri> 

tieces  of  bone,  clots,  ic,  so  the  wound  will  heal  without  siip- 

To  reduce  the  protruding  fractured  extremities,  it  mny  hu 

to  saw  off  a  portion;  to  arrest  the  hemorrhage^  ir,  may  be 
J  envelope  the  parts  in  bran,  or  stuff  the  opt-niiig  with  lint, 
ast  bo  removed  as  soon  as  suppuration  occurs. 
ibsequent  part  of  the  treatment  may  require  antiphlogistic, 
\  frequently  Ionic  measures,  such  as  bark,  wine,  good  diet,  &c., 
J  if  the  discharge  U  profuse*  Secondary  amputaliou  may  be 
'  at  loat. 
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DISLOCATIONS. 

Dislocation  or  luxntioD,  is  the  removal  of  a  bone  from  its  artica- 
lating  cavity.     The  ball  and  socket  joints  are  most  liable  to  the  injury. 

The  pretUgpowiny  causes  are  the  peculiarity  of  the  construction  of 
the  joint,  weakness  or  paralysis  of  the  muscles,  elongation  of  the  liga- 
ments, particular  position  of  the  parts,  accumulation  of  fluids  in  the 
joint,  or  diseases  and  fractures  of  the  bones. 

The  exciting  causes  are  external  violence;  such  as  blows,  falls,  &c.y 
and  muscular  contraction. 

The  sympUtms  are  deformity,  swelling,  and  a  hollow  where  none 
should  be,  shortening  or  elongation,  pain  and  immobility  of  the  limb. 

The  consequences  are  rupture  of  ligaments,  effusion  of  blood  and 
serum )  lymph  coagulates,  forms  new  adhesions,  and  fills  up  the  old 
socket,  and  the  head  of  the  bone  gradually  accommodates  itself  to  its 
new  position,  there  alwap  being  some  attempt  to  form  a  new  socket; 
and  thus  considerable  motion  is  subsequently  acquired  by  the  limb. 

Dislocation  is  to  be  distinguiiihed  from  fracture  by  the  absence  of 
crepitus,  the  rigidity  of  the  limb,  the  peculiarity  of  the  deformity  at 
the  articulation,  and  by  the  absence  of  deformity  afler  reduction; 
whereas  in  fractures  it  will  recur  without  being  prevented  by  dressings. 

Treatment. — This  essentially  consists  in  overcoming  the  action  of 
the  muscles  which  retain  the  bone  in  its  unnatural  position,  and  also 
in  bringing  the  head  of  the  bone  into  such  a  situation  that  the  action 
of  the  muscles  may  draw  it  into  its  place. 

Constitutional  means  are  often  necessary  to  effect  reduction  in  the 
larger  joints,  such  as  bloodletting,  warm  buths,  emetics,  in  order  to 
produce  relaxation  of  the  muscles.  The  local  means  are  extension  and 
counter-extension.  The  extension  must  be  made  gradually,  in  order 
to  overcome  the  action  of  the  muscles,  and  to  place  the  head  of  the 
bone  in  such  a  situation  as  to  be  drawn  into  its  place,  and  the  exten- 
sion must  be  withdrawn  suddenly,  in  order  that  the  muscles  may  have 
the  effect  by  their  contraction. 

The  treatment  subsc(iuent  t9  the  reduction  consists  in  maintaining 
the  limb  at  rest,  and  applying  leeches  and  cold  applications  to  remove 
swelling  and  pain.  At'terwardis,  if  any  stiffness  remains,  stimulating 
friction  may  be  used. 

Subluxation  implies  a  partial  removal  of  the  head  of  a  bone  from 
an  articulating  surface.  Recent  and  ohlj  arc  terms  applied  to  luxa- 
tions with  reference  to  the  period  which  may  have  elapsed,  and  the 
changes  which  may  have  occurred  by  adhesions,  &c. 

Comjtound  Luxation. — This  is  connected  with  a  wound  in  the  in- 
teguments, fracture  of  bone,  laceration  of  large  vessels,  &c.  The  same 
principles  apply  as  in  compound  fracture.  The  same  contingencies  of 
age,  temperament,  and  constitution,  will  influence  the  treatment.  The 
question  of  amputation  is  fir^t  to  be  considered,  and  then  the  reductioo. 
The  after  treatment  would  be  that  for  a  wound  of  the  joiot :  carefnl 
closure  of  the  wound, — ^prevention  of  inflammation  by  antiphlogistic 
means ;  if  possible  preventing  suppurationi  ancbyloftia|  and  tetaDus. 
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DISLOCATIOX    OF    THS    JAW    (TIG.  238). 

DiiJocatioD  of  the  jaw  may  be  caused  by  spasm  of  the  pterygoid 

muscles  whcD  yawning,  or 
by  a  blow  on  the  chin  when 
the  mouth  is  wide  open. 
The  condyles  are  pushed 
forwards,  and  rest  in  front 
of  the  base  of  the  zygo- 
matic process  of  the  temporal 
bone. 

Si/fnptoms.'m^The  month 
gapes  and  cannot  be  shut, 
the  glenoid  cavity  is  vacant, 
and  there  is  a  prominence 
felt  beneath  the  zygoma; 
the  saliva  trickles,  articula- 
tion is  prevented,  and  there 
is  great  pain. 

Treatment. — ^The  patient  should  be  seated  on  a  low  stool,  and  the 
wrgeoD  standing  in  front,  should  press  hb  thumbs,  properly  protected, 
upon  the  last  molar  teeth,  at  the  same  time  elevating  the  chin  with 
the  fingers.  The  condyles  are  thus  extracted  from  their  unnatural 
poeition,  and  returned  to  their  socket  by  the  normal  action  of  the 
muscles,  which  produces  an  audible  noise.  In  difficult  cases,  greater 
leverage  may  be  obtained  by  using  two  forks  or  strong  pieces  of  wood, 
eoDoected  by  a  string  in  such  a  way  that  it  will  elevate  the  chin, 
whilst  the  ends  are  pressed  against  the  teefh  in  place  of  the  thumb. 
When  the  resistance  is  great  the  efforts  may  be  directed  first  to  one 
side  at  a  time.  Still  greater  power  may  be  obtained  by  the  use  of 
Hicster's  screw. 

After  reduction,  the  chin  should  be  confined  by  a  bandage  for  a 
week  or  ten  days. 

DISLOCATION    OF    THE    SPINE. 

This  accident  rarely  happens  unless  connected  with  fracture ;  although 
it  has  occasionally  occurred  in  the  cervical  vertebra). 

It  may  be  produced  by  the  muscular  effort  of  convulsion  and  mania, 
but  more  frequently  is  the  result  of  violence ;  for  instance,  falls  froai 
%  height,  crushing  by  wheels,  hanging,  &c. 

The  chance  of  life  is  but  small  on  account  of  injury  done  to  the 
spinal  marrow.  The  displacement  is  easily  recognised  by  the  defor- 
mity, paralysis,  &o. 

Dislocation  of  the  atlas  upon  thedentata  may  occasion  instant  death, 
by  the  intrusion  of  its  tooth-like  process  into  the  spinal  marrow.  Dis- 
locations of  the  oblique  processes  simply  may  terminate  with  no  other 
faieonvenienoe  than  contortion  of  the  neck  and  restricted  motion  of  the 
head.  The  action  of  the  diaphragm  may  be  suspended  by  compres- 
son  of  the  phrenio  norve. 
34 
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Dislocations  of  the  bodies  of  vertebrae  of  the  neck  and  back,  »  i 
almost  necessarily  accompanied  by  fracture. 

Treatment — But  little  is  to  be  expected.  Great  care  is  required  in 
extension  and  coaptation.  In  the  neck,  danger  is  to  be  apprehended 
from  an  attempt  to  reduce  the  deformity.  Contusion  of  the  moaclcs 
may  produce  a  deformity  which  may  resemble  dislocation. 

Snhhixatinn  or  partial  dislocation  is  more  common ;  and  it  may 
trnninate  without  permanent  injury  to  the  spinal  marrow;  provided 
the  antiphlogistic  system  is  pursued  in  all  the  details  of  rest,  diet, 
purging,  cups,  &c. 

DISLOCATION    OF    TUK    BIBS. 

The  vertehral  extremity  of  the  ribs  can  only  be  dislocated  by  severe 
falls,  or  blows  upon  the  back,  on  account  of  its  double  articulation, 
and  its  protection  by  the  muscles  of  the  back.  The  sternal  extremity 
is  sometimes  loosened  from  the  cartilage  by  violent  bending  of  the 
body  backwards  ; — great  pain  and  difficulty  of  breathing  follows.  Ue- 
duction  can  bo  effected  by  deep  inspiration,  slightly  bending  the  bo<ly 
backwanis  and  making  some  pressure  on  the  projecting  point.  The 
subsequent  treatment  is  the  same  as  that  for  fracture  of  the  rib. 

DISLOCATION     OF    TUB    CLAVICLE. 

The  clavicle  may  bo  dislocated  at  either  extremity,  and  is  more  rare 
than  fracture. 

The  stfvnal  end  may  be  dislocated  upward,  backward,  and  forward. 

Fig.  284.)    Whendis- 


Fig.  231. 


located  upward,  the 
sternal  extremity  ap- 
proaches its  fellow,  and 
is  much  more  elevated 
than  the  acromial  ex- 
tremity. When  dislo- 
cated backward,  which 
is  more  rare,  there  is  a 
depression  over  the  ar- 
ticulation, pain  and 
stiffness  in  the  neck, 
and  difficulty  of  swal- 
lowing. AVhen  the  di- 
rection is  forward, 
which  is  the  most  fre- 
quent, it  is  produced 
by  force  applied  at  the 
opposite  extremity.  It 
is  characterixcd  by  a 
projection  over  the 
spoty  inclination  of  the 
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f  affected  side,  pain  upon  moving  the  arm,  and  tlie  shoulder 
It  near  to  the  cheat. 

HltK'litm  is  easy, — *»y  means  of  extension  and  connter-extcn* 
ere  is  more  difficulty  in  preventing  a  recurrence  of  the  acci- 
>efliiLU's  apparatus  for  fractured  cluvicla  should  be  applied. 
1  with  the  greatest  CJire,  greater  or  less  deformity  commonly 

lw<;h,  however,  does  not  interfere  with  the  motions  of  the 


Hut: 


tapuJckr  end  is  generally  di&loeated  upwards^  Although 
38  it  slides  beneath  the  acromion.  It  is  us^ually  the  result  of 
nd  is  recognised  by  pain,  impeded  motion,  depression  of  the 
J  and  the  clavicle  resting  on  top  of  the  acromion  occasions  a 
n. 

jtioo  is  effected  by  elevating  the  shoulder  and  depressing  the 
iding  end  of  the  ckviele*  De*iault*u  bandage  is  then  to  be 
md  the  part  kept  at  rest,  Some  displacement  usually  remains, 
)es  not  prevent  motion  of  the  shoulder. 

klUfiLOCATlOS    Of    THJC    AHM     (flO.    235). 
ihe  mof*t  frequent  di?^location,  on  account  of  the  niobiHty 
houlder  joint,  its  coosjant  exposure  to  injury,  and   tlic  s^lnd- 
[)f  the  glenoid  cavity,  compared  to  the  size  of  the  bead  of  tbo 

y  he  displaced  in  three  directions;  viz.,  inwards,  downwards, 
cwards.  In  dislocation  inwards,  the  elbow  stands  out  froni 
,  and  is  inclined  a  little  backward  :  a  protuberance  is  ft  It 
the  pectoralis  major  muscle^  aud  there  is  frequently  sborleu- 
e  limb. 

location  downwurds,  which  is  the  most  common  diFphicement, 
18  lengthened,  and  there  is  great  rigidity  and  immobility;  tho 
^ods  out  from  the  bfxiy  ;  there  is  a  hollow  under  the  acromion 
ind  a  prominence  in  the  axilla. 

location  backward,  which  is  most  rare,  the  elbow  is  inclined 
Qd  forward,  the  bead  of  the  bone  form?  a  promioenee  beneath 
I  of  the  scaputa,  and  there  is  »  hollow  beneath  the  acromion, 
feith  rigidity  and  immobility. 

|p  and  contniction  of  the  muscles  pectornlis  m.njor^  latissimua 
#B  major,  and  deltoid,  are  tbe  causes  of  dislocation  of  the  arm, 
lediate  injury  is  a  laceration  of  the  cap'sule,  contusion  of  the 
atid  effusion  of  blood,  and  often  paralysis  of  the  deltoid  mu^clo 
ipressiou  of  the  axillary  nerve.  Unless  reduction  in  effected 
beeome  united  by  adhesions, — after  which  reduction  cannot 
ced  without  dan^rer  of  lacernting  the  artery* 
uiuclion  is  managed  in  different  ways.  Af^er  etbensing  the 
tbe  ordinary  plan  is  to  place  lum  on  the  bed,  and  (hen  to 
pherieal  pad  in  the  axilla.  The  smrgfon  makes  counter  ex* 
\m  foc>t  upijn  the  pad.  and  extension  with  his  bauds.     If 


u|h 


400 


this  force  is  not  sufficient,  counter-extension  may  be  made  by  passing 
a  folded  towel  or  sheet  under  the  axilla,  and  securing  the  ends  to  the 
bed-post;  and  extension  bj  fastening  a  folded  sheet  or  long  towel  to 
the  wrist  or  elbow  by  a  damp  roller;  thus  several  assistants  can  make 
extension  at  once.  If  this  force  is  not  sufficient,  pullc3r8  may  be  em- 
ployed^  taking  care  that  the  extension  be  made  very  gradually. 

The  elbow  has  this  advantage  over  the  wrist,  as  a  point  of  applica- 
tion of  the  extending  band, — the  elbow  can  be  bent,  and  thus  a  greater 
rotatory  movement  of  the  head  of  the  bone  produced.  The  wrist  is 
preferred  by  some  on  account  of  there  being  no  muscles  comprcssedi 
whose  contraction  might  interfere  with  the  reduction. 

After  reduction,  which  is  recognised  by  cessation  of  pain,  rotundity 
of  the  shoulder,  and  mobility  of  the  limb, 
Fig.  236.  the  arm  should  be  kept  in  a  sling,  and 

not  used  for  several  days.  Should  para- 
lysis of  the  deltoid  continue,  it  may  be 
relieved  by  stimulating  lotions,  blisters, 
moxas,  &c, 

DISLOCATIONS   AT  TUl   ELBOW    (tIQ,  236). 

When  both  radius  and  ulna  are  dislo- 
cated at  the  elbow,  the  forearm  is  bent 
nearly  at  a  right  angle,  and  is  immov-- 
able.  The  olecranon  forms  a  promi- 
nence behind,  and  the  articular  extre- 
mity of  the  humerus,  covered  by  the  bta— 
ohialis  anticns  muscle,  forms  a  protu- 
berance in  front.  The  coronoid  ^neem 
of  the  ulna  is  received  into  the  greater 
ngmoid  cavity  of  the  hmnenis,  and  leadi 
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the  himvs  in  lljeir  uCDaUiral  firurition.  A  /(//*  ra/ ^islo- 
wards  may  als*)  occur,  in  wbich  there  is  n  great  projection  of 
tial  coDdyle  of  the  humerus^  in  addilioD  to  the  sjmptonjs  af 
7oriety. 

the  ulna  alone  is  dislocated  bacltwnrds,  the  ok  cm  n  on  forms 
projectioo  posteriorly,  the  elbcw  in  bent  at  right  angles^  and 
rm  is  pronated, 

Hon  of  the  ubove  furms  of  disTocatinn  h  efTcctcd  bj  making 
zteusion  of  the  forearm  over  the  surjzeon's  knce»  which  is  to 
I  at  the  elbow,  to  make  counter-ex  tension*  The  forearm  is  to 
fbile  extension  is  produced. 

rrfiW  IB  dislocated  at  its  upper  extremity,  either  forward^  or 
la.  Backwards  is  the  most  frequent  displacement.  The  brad 
ne  forms  a  prominence  behind,  the  arm  is  bent  and  the  band 
When  displaced  aotcriorly,  there  is  a  diistinct  prominince 
the  urm  is  bUghtly  bent,  but  cannot  be  completely  ilexcd,  and 
oitie  supination, 

dnction  is  effected  by  mnking  forcible  extenPioo  and  prona- 
le  same  time,  if  the  dif^pkicemtnt  be  anteriurlj;  if  the  dis- 
t  be  posteriorly,  supination  is  to  be  produced  with  extension. 
;be  head  of  the  booe  is  to  be  presided  upon  hy  ihe  surgeon's 
I  order  to  facilitate  its  sliding  into  its  proper  place, 
ition  at  the  elbow  occurs  but  rare!y,  on  aeeount  of  the  pin- 
cbaraeter  of  the  joint,  and  is  generally  acompanied  by  con- 
laceration  of  (be  soft  parts,     llest,  cold  appjicalions^  und  a 

bscqucDlly  required,  together  with  general  auii|jblogistic 
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iticed,  most  frequently,  by  force  applied  to  the  wrijft,  and 
uplieated  with  fracture  of  any  of  the  processes,  aTiebjlosis, 

{nd  other  dangerous  results  may  follow,  especially  if  the 
delayed,  and  adhesious  have  formed. 
DISLOCATIONS    AT    THE    WRIST. 

Itff'i/i  and  nina  have  rarely  been  separated  from  the  enrpus, 

leriorly  or  posteriorly.     When  d iehx-ii tod  /fjrirar/^«,  there  is  a 

jection  in    front,  and   the    band  is  bent    bnrkwards^    when 

9j  the  projection  is  behind,  and  the  band  is  flexed, 

duced  by  violent  bending  of  the  hand,  and  is  accompanied 

of  the  ligaments  and   streicbing  of  the  tendons.      The 

easily  effected  by  cxtini?ioD  and  pressure.     J*ain,  swelling. 

of  the  joint  may  follow,  wbich  are  lo  be  obviated  by  cold 

rest,  lotioos,  &e* ;  if  there  should  be  a  tendency  to  its 

,  a  light  splint  may  be  applied. 

idivB  alone  is  dislocated  from  the  earpns,  which  is  genernny 

Ihe  hand  will  be  somewhat  twistt^d,  the  radiril  8ide  of  it 

irn  backward.     The  nhta  may  be  difbicattd  backwards  upon 

rupturing  the  sacciform  ligament,  and  producing  a  supina- 
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tion  of  the  hand,  a  projection  on  the  back  of  the  wrist,  bj  which  it  it 
ea.Mly  recognised.  It  is  readily  reduced  by  pressure  and  extension. 
A  bplint  and  bandage  may  be  necessary  to  prevent  its  recnrn;nce. 

niSLOOATIOM    OF,THK    B0HK8    Of    TBI    HANI>. 

Displacement  of  the  bones  of  the  carpus  rarely  occurs.  Occasion 
ally  there  is  a  dislocation  of  the  phalanges  (Fig.  237)  of  the  fingers 
but  more  frequently  the  dislocation  backwards  of  the  first  phalanx  ui 
the  thumb  upon  the  metacarpal  bone. 

Fig.  237. 


Redaction  is  effected  by  making  extension  in  a  curved  line,  by 
means  of  a  narrow  bandage  or  tape,  firmly  applied  by  a  clove-liitch  upoa 
the  pbalanffeal  extremity.  In  some  instances  it  may  be  necessary  to 
divide  the  lateral  ligament. 

DISLOCATIONS    OF    THE    TBMUR. 

Dislocations  of  the  thigh  may  occur  in  five  directions : — 1st,  a(^ 
wards  and  backwards,  on  the  back  of  the  ilium  (Fig.  238) ;  2d,  in- 
wanls  and  downwards,  into  the  foramen  ovale  (Fig.  230) ;  3d,  back- 
wards, into  the  ischiatic  notch  (Fig.  240);  4th,  upwards  and  forwards^ 
on  the  horizontal  ramus  of  the  pubes  (Fig.  241) ;  5th,  downwards,  un- 
der the  tuberosity  of  the  ischium.  The  first  is  the  most  common,  the 
fifYh  is  the  most  rare. 

In  the  most  frequent  displacements  upwards  and  hackvnnh  (Fip. 
288),  the  limb  is  shortened  an  inch  and  a  half  to  two  inches  and  a  ntif; 
the  toes  rest  on  the  opposite  instep ;  the  knee  is  turned  inwards  and 
slightly  bent;  the  limb  may  be  bent  across  the  other,  but  cannot  bi 
moved  outwards;  the  trochanter  is  less  prominent,  and  nearer  tbt 
spine  of  the  ilium  ;  and  if  the  patient  is  thin,  and  there  is  no  swelliofr, 
the  head  of  the  bone  can  be  felt  in  its  new  position,  and  the  rounded 
form  of  the  hip  is  lost.  It  is  to  be  distinguished  from  a  fnicture  of 
the  neck  of  the  bone  by  the  position  of  the  foot  and  the  rigidity  of  tin 
limb. 

Treatment. — The  redaction  ia  the  most  difficult  of  all  dislocatiosi, 
and  must  be  attempted  as  soon  as  poeaible  after  the  disphicement  If 
it  is  not  prodacedy  the  head  of  the  bone  will  adapt  itself  to  its  new  l^ 
sition  by  the  fonnatioD  of  a  new  cavity,  and  the  patient  will  gradnalj 
\m  able  to  walk,  the  toes  nerelj  tooohing  the  ground.    Bleedii^A 
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Ij^and  tartar  emetic^  remedies  which  were  formerly  admiob- 
produce  relaxation  of  the  ttmscles,  have  given  place  to  etheri* 
CouDter-extensioQ  ls  to  be  made  bj  a  fi»lded  sheet  or  lar^ 
ced  in  the  periDeuin,  the  patient  being  in  the  recumbent  posi* 
Ted  to  a  ring  or  hook  firmly  fusteoed  in  the  wall  or  floor. 


Fig.  238 


Fig*  239. 


^^X 

y 


Is  to  be  effected  by  fiecunng  a  folded  towel  or  sheet  above 
7  means  of  a  damp  roller;  tbra  towel  h  to  be  acted  npoji 
f  numerous  !i5sis*tatits  or  by  pulleys,  (Fig.  242.)  The  exten- 

made  gradually,  in  saeb  a  direction  as  to  draw  »be  thipb 
bppoftite  one*  a  little  above  tbe  knee,     A  third  hruid  or  towe^ 
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is  to  be  passed  amuDd  the  pelvis,  in  order  to  fix  it  more  firtnlj 
enda  of  which  are  to  be  tied  od  the  aound  side,  which  ia  to  be 
to  an  assistant     The  proper  manipulation  of  the  head  of  the  be 
of  more  importance  than  great  extending  force. 

Fig.  240. 


Dislocations  backwards  in  the  sciatic  notch  (Fig.  240)  are  n^ 
ft^quency.  The  head  of  the  bone  rests  on  the  pyrifonnis  musci 
tween  the  sacro-aciatic  ligaments  and  the  upper  port  of  the  no 
little  above  the  level  of  the  middle  of  the  acetabulum.  The  ah 
uig  and  invenion  of  the  foot  is  not  so  great  as  in  the  tirst  varien 
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inoofi  cat]  seldom  be  felt;  the  jomt  is  extremely  ripd,  ant| 
toe  Htub  aluioi^t  iro possible.  In  reducing  this  dislocatloa  it 
ry  tbat  the  head  of 

iiould  first  be  brough  I  Fig.  241 . 

noloh,  before  it  cdq 
i  to  the  acetabulum, 
ions  doictiwijnh  rmd 
are     comparatively 
liinb    is    elongntcd 
1  inches ;  the  foot  ia 
thoufrb  neither  in- 
verted ;  the  thigh  is) 
and     cannot      be 
mr  to  its  fellow ;  the 
iliacus  mnscles  form 
ich  can  be  Been  or 
Dchanter  ia  Sckttened 
!8ed,  and  the  sfnce 
and  the  anterior  su- 
loua  process  of  the 
ach  increased.     To 
s  form,  coonter-ex- 
o  be  made  outwards 
icroBS  the  upper  and 
of  the  thigh  :  exteu- 
le  made  at  tbn  knee, 
ra dually  to  be  made 
Date  its  fellow, 
iation  rtpicarfh  and 
Kg.  241),  the  head 
ire^ts  on  the  hori- 
of  the  puhes^  under 
llgaiuenl,  where  it 
lOur.     The  limb  is 
inch,    and    the 
Eked   outward  y  and 
rotated.      The  re- 
tfocled  by  exten- 
[is  of  the  bodj. 
of  the  thigh  is 
an  audible  noise 
d  of  the  bone  re- 
«ockct^  by  the  na- 

h  and  direction  of  the  limb,  by  the  cet-sation  of  pain,  ond 
»tioD  of  the  joint. 

Auction  there  la  sometimes  a  slight  elongation  of  the  linib^ 
ids  upon  the  swelling  of  the  ligumcnts  of  the  joint*     The 
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patient  should  be  kept  at  rest,  and  may  require  antiphlj^gistic  troai- 
luent ;  walking  should  not  be  attempted  for  several  weeks. 


DISLOCATIONS    Or    TBI    KNII. 

Dislocation  at  this  joint  is  rare  on  account  of  its  great  strength.  The 
displacement  may  be  forwards,  backwards,  and  laterally;  it  is  usually 
incomplete  and  readily  reduced. 

The  reduction  is  accomplished  by  extension  of  the  leg  and  coap- 
tating  the  extremities  of  the  bones.  Subsequent  inflammation  and  ita 
results,  anchylosis,  suppuration,  &c.,  are  to  be  avoided  by  strict  anti- 
phlogistic means;  sustaining  the  weakness  of  the  joint  by  splints  or 
rollers,  and  removing  the  stiffness  by  lotions  and  frictions. 

The  semilunar  cartilages  are  8on)etimes  displaced  by  twisting  the 
joint,  especially  if  an  unusual  relaxation  of  the  ligaments  should  exi»t 
The  limb  is  immediately  rendered  stiff,  and  the  pain  is  severe  and 
sickening.  Extreme  flexion  usually  is  sufiicicnt  to  restore  the  parts  to 
their  position,  although  the  pain  and  swelling  remain  for  some  time, 
and  require  attention. 

DISLOCATIONS    OP    TUI    PATRLLA. 

The  patella  may  be  dislocated  anteriorly,  posteriorly,  and  laterally- 
Outwardi  is  the  most  frequent  dihplacement,  and  it  is  eharact^iriced  by 
the  leg  being  stretched,  a  prominence  externally  formed  by  the  patella, 
and  a  projection  internally  of  the  iuteroal  condyle. 

llcduction  is  effected  by  raising  the  leg  and  resting  the  patient^s 
heel  on  the  surgeon's  shoulder,  thus  relaxing  the  muscles  of  the  thigh ; 
at  the  same  time  the  patella  is  to  be  forced  into  its  place  with  the  baud. 
This  bone  can  only  be  displaced  upward  by  a  rupture  of  its  tendon, 
and  downward  by  a  laceration  of  the  rectus  muscle.  It  may  be  dis- 
placed by  semi-rotation,  one  edge  resting  on  the  trochlea  of  the  fcinur, 
and  the  other  forming  a  prominent  ridge.  Extreme  flexion  and  ooap> 
liUon  will  reduoe  it. 


Fig.  24a. 


9ttL00ATi<>Jf    AT    TOE    A  H  K  L  B  (PJO.  243). 

'ident  is  usually  the  result  nf  severe  forde,  and  ftCfuinpanieJ 

s  of  tbe  tualleolL     The  displacement  may  bo  forward,  back* 

[fdf  and  oatward. 

ion  of  tbe  ti- 

i  IB  the  most 

ind  owing  to 

of  the  exter- 

lus,  the  foot 

mdthe  int^r* 

olua    greatly 

Ml  I?  eifeolcd 
m  t*f  tbe  foot 
1  of  tbe  leg, 
clax  the  pns- 
muscle.  Die- 

be  tibiB  out- 

lioned  bj  a 

lie  ititemnl 
|d  tbe  defor- 

re verse  of  the  last.  DislocDtion  backwards  niBy  result 
stare  of  tbe  poiilerior  extreiuity  of  the  astragalus,  in  which 
•  foot  is  inverted  as  in  varus;  this  is  uiore  rare  ihno  dislo- 
■■rd,  which  result  from  fractures  of  tbe  lower  end  of  tbe 
fere  is  danger  of  suppuration  and  gangrene,  especially  if 
with  an  external  wonnd.  Amputation  will  often  be  the 
Uarticulurlj  when  the  coDstltutiou  of  the  patient  is  bad. 

■a  LOCATION  or  THE  BONEB  OF  TUE  FOOT* 

wei/ujr  is  more  frequently  dislocated  than  any  bone  of  tba 
lit  may  either  be  forward  or  backward.  Unless  rcductioii 
cted,  which  is  difficult,  excision  of  the  bone  may  be  neces* 
npufatiou  at  the  ankle.  Dislocation  of  the  other  bones  of 
are  usually  compound  injuries,  and  are  tau  he  treated  upon 
ittiplea. 


INJURIES    OF    THE    HEAD. 
TRK   SCALP* 


of  the  scalp  uiay  be  very  severe,  on  account  of  iu  bein^ 
over  tbe  resisting  hooy  snrfiice  of  ihe  criiniuni,  and  being 
connected  with  a  lacerated  wound.  Owing  to  its  vascubi* 
swelling  win  occur  from  extra vaFatinn  of  serum  or  bk»od  j 
Ifltances  a  flucTuating  tumour  being  produced  beneuth  rbo 
U.     Tbe  swelling  which  results  being  readily  depi^'ssed  iti 
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the  middle,  may  give  rise  to  the  idea  of  a  fracture,  which  is  to  be  care- 
fully diagnosticated. 

The  treatment  will  require  cold  applications.  Id  no  instance  is  a 
coagulum  of  blood  to  be  evacuated  by  incision  or  puncture ;  but  ab- 
sorption is  to  be  promoted  and  depended  upon,  even  if  slow  ond  te- 
dious. It  may  be  tbat  the  clot  will  produce  inflammation  and  suppu- 
ration ;  then  a  free  incision  should  be  made,  and  tbe  exit  of  the  pus 
favoured.  Healthy  granulation  contracts  the  cavity,  and  the  wound 
unites  by  the  formation  of  a  cicatrix. 

The  constitutional  treatment  required  may  be  diflfercnt  in  the  early 
stages  from  the  latter,  being  antiphlogistic  or  tonic,  as  the  symptoms 
demand. 

WOUNDS    OF    TBI     SCALP. 

Simple  incised  wounds  of  the  scalp  give  little  trouble  but  that  of 
hemorrhage,  which  is  best  arrested  by  a  ligature,  compression,  or  tor- 
sion ;  a  curved  needle  will  be  found  more  convenient  to  secure  the  vef»- 
sels  than  the  tenaculum.  The  edges  are  to  be  drawn  together  by  ad* 
hesive  straps,  in  preference  to  stitches,  on  account  of  the  danger  of 
erysipelas.  When  a  large  portion  of  the  scalp  is  lacerated,  and  hangs 
like  a  flap,  it  is  not  to  be  cut,  even  though  it  is  attached  by  a  very  small 
process;  but,  after  being  carefully  cleaned,  it  is  to  be  adjusted  accu- 
rately, and  retained  in  ita  place  by  proper  bandaging.  It  thus  pro- 
tects the  bone  from  exposure,  and  by  granulation  may  become  firmly 
united  to-  the  adjacent  parts.  Blindness  moy  result  from  a  wound  upon 
the  forehead  by  injuring  the  supra-orbital  nerve,  or  from  concussion  of 
the  ball  of  the  eye. 

CONCUSSION. 

By  this  is  meant  a  jarring  or  shaking  of  the  brain  without  any 
^at  lesion,  though  function  is  temporarily  impaired ;  inflammation  is 
apt  to  follow.  The  force  may  be  directly  from  a  blow  upon  the  head, 
or  indirectly,  from  alighting  upon  the  feet.  The  patient  is  stunned, 
is  somewhat  insensible,  lies  motionless,  pale  and  cold.  Insensibility 
is  not  complete,  for  questions  will  be  answered,  and  pain  manifested 
by  pinching;  respiration  is  feeble,  the  pulse  is  rapid,  small,  and  flut- 
tering; the  pupils  are  insensible  to  light,  sometimes  contracted,  and 
sometimes  dilated;  nausea  and  vomiting  often  fullow.  After  reaction, 
inflammatory  symptoms  commence,  the  pulse  becomes  full  and  hard, 
the  skin  hot  and  dry,  the  face  flushed,  the  eyes  bloodshot,  great  pain, 
especially  in  the  head,  restlessness  and  delirium. 

Treatment. — In  the  first  stage,  that  of  prostration,  the  chief  care  of 
the  surgeon  is  to  prevent  some  bystander  from  bleeding  the  patien% 
in  common  with  the  vulgar  notion.  No  active  treatment  should  be 
resorted  to  until  reaction  has  taken  place.  In  the  mean  time  the  pa- 
tient should  be  undressed  and  put  to  bed,  and  his  limbs  carefullj  ex- 
amined:  tbe  head  should  be  shaved,  wounds  dressed,  Ac. 

Shoaid  the  prostration  oontinne,  and  danger  impend  from  synoopei 


THE     CRANIUM- 

18  to  be  rworted  to  in  the  most  p^dual  and  cautious  man- 

irm  frictioDB  are  to  be  employed,  small  qtmntities  of  tea,  wine, 

»r  are  to  be  administered  with  care,  lest  they  pass  into  the  air- 

1,  and  produce  asphyxia.     After  reaction  comnjcDces,  stimu- 

\  to  be  BUspeDded,  lest  they  increase  subsequent  inHammatJon. 

yiiig  on  reaction,  life  is  often  endangered,  as  by  the  too  early 

00  of  blood.     So  soon  as  inflamuiatory  sytuptoms  fairly  maui« 

nselves,  we  should  endeavour  ty  repress  tbcm  by  excluding  all 

'  excitement,  especially  light  and  noise,  and  by  the  applicatioo 

ad  eyaporating  lotioos  to  ibe  head,  wluch  should  be  elevated 

lows.     If  great  reaction  occur,  manifesting  itself  by  delirium, 

re  movements,  a  full  and  active  pulse,  pain,  &:c.,  local  and  ge- 

scditjg,  together  with  encmata  and  purgatives,  are  to  bo  re- 

i|  opium  will  also  have  a  beneficial  influence  if  admini.stered 

slj,  especiully  in  connexion  with  calomel  and  tartar  emetic. 

3  time  after  the  violence  of  the  inflammation  has  subsidcdi  tbo* 

tains  weak  and  requires  watchful  care;  excitement,  both  phy- 

I  mental,  is  to  bo  avoided,  the  diet  regulated,  and  the  bead 

The  memory  is  often  impaired,  the  conversation  childish 

eroot|  the  eye  wild  and  vacant  in  its  expression,  the  de* 

iher  most  timid  and  geotle,  or  entirety  the  reverse;  occa- 

!  or  more  of  the  epecial  Ecnscflj  such  as  bearing  or  ^mell,  is 

b  consequences  may  be  temporary  or  permanent.     The  treat- 

p  suitable  is  a  mild  mercurial  course,  long-continued  counter- 

egulatcd  diet,  avoidance  of  all  excitement  and  exposures  to 

P  weather,  together  with  the  use  of  the  cold  shower-bath. 


FRACTURES   OF  THE   CRANIUM. 

ur  more  frequently  in  adults  than  in  cbildreh^  on  account 

yielding  and  brittle  nature  of  their  bones,  wbereaa  the  bonei 

i'b  head  are  pliable,  and  yield  to  the  force  without  fracture. 

[©f  the  cranium  are  classiBed,  by  the  extent  of  injury,  into 

re,  stellated,  depressed,  and  camerated  fractures,  fractures 

rnal  or  internal  table,  &,g,     Tbe  dangers  attendant  are  va< 

may  be  concussion,  compression^  hemorrhage,  and  inflam- 

the  hrain  and  its  membranes. 

Jlssure  is  of  but  little  importance,  even  should  it  be  exten- 

verse  a  suture,  which  it  often  docs.     The  fiauture  itself 

treatment,  unless  accompanied  by  symptoms  of  concussion, 

Of  inflammation. 

at  the  base  of  the  cranium  is  a  very  serious  injury,  and 
ndcd  with  laceration  of  the  membranes,  and  internal  he- 
It   ia  usually  suspected,  from    tbo    early  appearance   of 
of  compression,  the  manner  in  wbich  the  injury  was  received, 

I ''blood  from  tbe    ears,  and   sometimes   from  the    nose  and 
The  latter  symptom,  although  generally  considered  a  mo^l 


I 

I 
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dnngerous  one,  mfij  be  the  rc^lt  of  mere  laoenition  nf  tho  Uniiift  i 
brune  of  the  ear  or  tbe  nosca     The  treatroeot  rtquireU  will  be  tbmt  I 
indammatioD  or  compressioo. 

A    DBPEBISKD    FEACTUKB. 

Tbis  is  to  be  carefully  diagnauticnted  from  a  fractore  of  tbe  exter- 
nal Uble  alone,  and  from  a  depression  in  tbe  middle  of  a  tnmour  oce»* 
fioncd  by  tbe  effusion  of  lympb*  It  is  dangerous,  from  tbe  eomplieA- 
linna  of  concu^ion,  compre^ion^  eitravasAtioD  of  bliKid,  and  mdatnnm* 
lion.  Tbe  treatment  consists  in  removing  tbe  can*e  of  eofnj>r(»»ioii| 
afid  combating:  the  effects  of  inflammation ;  tbe  .ormer  by  the  OpefllkMl 
of  trephining,  and  tbe  latter  by  strict  antipblogiiitio  means. 

COMFRESSIOX. 

Compresaion  may  be  tbe  result  of  extrava^ated  blood,  depreaaioii  of 
tbo  bone,  or  the  formntion  of  pua  The  symptoms  which  cbaractertse 
it  are  alow^  labonouB«  atertoroua  rei^piration ;  a  full,  repnilar,  slow  pul«e, 
and  complete  los9  of  eonft^ioujiDesa  and  MDsibtlity ;  the  muscles  ai«  re^ 
Ittxed  and  powerless,  pupils  dilated  and  insensible,  tbe  akin  warm  and 
moistp  and  the  sphincters  often  relaxed*  Tbe  patient  may  pensh  im- 
mediately fn>m  coma,  or  may  ropidly  recoTer  from  the  remoTal  of  tbe 
cau^  of  depression. 

Extmvasation  of  blood  may  take  place  immediately  apon  tbo  ioflio' 
tion  of  the  injury,  or  not  until  reaction  has  followed;  eooenflstao  af^fn 
being  produced  at  tbe  same  time.  Tbe  extraTasatlon  may  be  silttailad 
between  tbe  bime  and  tbe  dura  mater,  which  is  the  re*uU  of  a  woand 
of  the  meniuf;eal  artery.  Thi<i  maybe  the  reautt  either  of  a  dSreel 
blow>  or  of  a  counter  ?tn*ke.  The  symptoms  gmdually  appear,  and 
urgent,  tbe  trtphine  gbould  l»e  V9<d,and  fbe  bloody  if  fluid,  esc«m«ai| 
once.  If  the  svmptoms  be  not  severe,  the  clot  may  fr»e  Jibiniirbrd,  boJ] 
the  brain  gradually  recover  from  the  compression,  provided  bigi 
flammatory  oction  i^  prevented. 

I^lood  may  be  effused  within  the  membrane?,  or  within  the  venlri- 
eles;  mos^t  frrqiiently  tieiog  tbe  refmlt  of  injury  to  tbe  veRsels  of  the 
pia  mater.  Tbe  clot  effused  triVAm  the  membranes  is  n^tuatty  larjr^ 
and  will  produce  more  danpferous  symptoms  than  one  rxfrma/  lu  tbem. 
Tbe  most  dangerotis  coitsequenoea  result  from  a  clot  at  tbe  bate  of  the 
brain. 

Trtafmmf. — The  objects  are  to  prevent  tnereased  effiiaioii  and  dt* 
miniJ^b  atibseqoent  inflammation,  and  the  removal  of  tbe  clot.  The 
head  sbould  be  elevated,  cups  and  cold  applications  applied,  with  geoe* 
ml  bloodletting  and  purging.  Tbe  action  of  the  heart  is  to  lie  diwiK^ 
nbbed,  in  order  to  prevent  the  fort  her  extravasation  of  blood.  Tbe 
removal  of  ibe  clot  is  accomplished  by  trepbiningt  and  opening  tbi 
membranes,  If,  however,  the  clot  is  at  tbe  ba^)  of  the  cranium,  or  i| 
i«  uncertain  where  it  may  be,  the  membranes  are  not  to  be  ojienedi  i 
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\  of  InfliinimatioD  wmild  bo  moeh  increased  by  toe  opera- 
nd the  canse of  cotnprefision  not  cerUmly  removed. 
ipreMtitm  muHing  from  ike  formation  of  pus^  does  not  exhibit 
[inary  symptomB  rapidiy,  as  in  the  ca^e  by  the  escape  of  blood, 
the  symptoms  subside  eo  readily ;  because  pus  is  not  bo  a  me  liable 
irption  a»  blood.     It  cannot  be  discharged  but  by  the  eifolia- 
the  bone,  which  is  a  tedious  process.     The  symptoms  dcnotin«j 
mation  of  this  dangerous  abwess,  alfcct  the  system  as  well  as  tho 
tnd  the  patient  would  manifest  the  same  restlessness,  rigor»  and 
which  attend  the  ft>rmation  of  pus  in  othfr  parts  of  the  bcujy. 
iitions  which  justify  the  operation  of  trephininn;, 
D  simple  fracture  with  depressions  provided  the  symptoms  per- 
ter  Uie  use  of  depletion,  purgiog,  and  the  other  alleviating 

E». 

D  com  pound  fracture   with   depression,  without  symptoms  of 

ssiou 

n  punctured  fracture  without  symptoms  of  comprcssioo. 

(Then  the  pymptoms  are  very  urgent,  and  the  surgeon  thinks  he 

kI  rtmHon   to  believe  that  they  are  caused  by  bloud  or  purulent 

underneath  the  cranium  and  abave  the  dura  matcr^  or  by  frao- 

th  depression  of  the  inner  table. 

H  TREPHTNING. 

scalp  is  first  to  be  cleanly  shaved  j  and  if  a  wound  slrondy  ex- 
cronium  may  be  exposed  simply  by  enhirging  it;  but  if  no  pre- 
rotJTid  exist,  an  incision  is  to  be  made,  of  a  cruciiil,  triangulnr, 
circular  s^hapc, — tlie  latter  being  most  preferred.  The  pcricra- 
j  then  to  be  detaciied  by  a  scraper,  unless  the  trepliine  have  an 
lal  means  for  renin vin*?  it.  Tbat  portion  of  the  cranium  should 
3ted  which  is  suffieicnlly  near  the  injured  parts  to  allow  of  ele- 
of  the  fragments,  by  the  introduction  of  an  elevator,  and  at  the 
mo  to  be  suffieiently  firm  to  bear  tlie  pressure  of  the  trephiue. 
msea  of  the  dura  mater,  the  occipital  cross,  and  the  course  of 
ddle  artery  of  the  dura  mater,  are  to  be  avoided.  The  centre 
the  trephine  is  to  be  withdrawn  after  a  groove  is  m*ide  suflici* 
eep  for  the  play  of  the  teeth  of  the  instrument;  and  ^rtat  care 
I  taken ^  lest  the  trephine  saw  throufrh  the  bone  nnetjnally,  ow- 
the  want  of  parallelism  of  the  two  tables  of  the  skulL  Tlie  pro- 
r  the  operation  is  to  be  cautiously  watched,  and  the  depth  of 
ove  made  by  the  trephine,  aseertiiined  by  a  toothpick  or  a  snmll 
■3!'he  button-like  portion  of  bone  frequently  comes  away  jn  the 
K  if  not,  it  is  to  be  removed  by  a  forceps  or  elevator;  tlie  rough 
[spould  any  exist)  of  the  internal  table,  are  to  be  tukeu  away 
nsfcrument  called  a  lenticular.  Through  the  opening  thus  made, 
?ator  may  be  int  rod  need,  or  the  extruvosuted  blood  may  escape. 
Ditig  is  &ubstf|ueutly  filkd  up  by  a  dense  membraiiCj  formed 
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hy  the  pencranium  and  dam  xnator.     The  edf^  of  Ibe  0|>eiiiiift  li 
fkomcirhat  ahered  by  absorptioD^  and  some  deposit  if  boD#.     In  mm» 
inaUncea  of  cotiipottod  fracture  of  tbe  ^kuU,  ft  prf^mtnem  stifle  naj  W  i 
^wed  off  with   Uafs  saw,  and  thuA  aD  openiDi^  be  formed  sufficiriit)j| 
krge  for  the  adiuiasioD  of  ihe  elevator^  or  the  exit  of  the  bloodjr  ekiCs 

INJURIES   AN1>  inSEASES  OF  TDE   FACE,    MOSS,   AVD   MOtlTlt. 

Woutids  of  the  face  are  usually  altcoikd  with  considenibl^  h<»niof 
rhrige,  it hich  sometiuacs  requires  the  tying  gf  an  artery.     Can?  i*  !•• ' 
quired  t«^  approximuto  the  edgefl,  In  order  to  prevent  defortnity,  and  | 
on  ujily  cicatrix.     When  the  Rupm-orbital  nerve  i*  injurt-d,  %iptioti  ii 
ttnpaired;  when  the  portio  dura  nerve  ia  cut,  panilynta  of  the  niuaclvt  I 
upon  one  side  of  the  face  results. 

WOOKDi    or    TBB    B  Z  T  B  A  H  A  L    BAB. 

Do  not  affect  the  hearing;  hut  when  the  cartilnprr  19  cut,  B  split  will 
retnaiti,  unless  the  inleguments  an?  carefully  united. 

WOVItDI    or    TUB    BTBBALL. 

rrodnccd  by  great  violence,  gnrh  as  ^nshol  wotrnds,  of  rrmr^ 
destroy  the  sight,  nnd  are  often  folio wrd  by  a  fun^u^  growth |  whidl 
requires  removal  and  the  sub&titutinn  of  a  ghss  eye* 

wotrjina  or   tub  toboub. 

Uleed  very  eopiously,  and  there  la  sonic  difEoulty  to  Brresfio^  h^ 
TDorrhage.  This  is  to  be  effected  by  a  ligature  At  id  styp*io)i ;  and,  tf 
necessary,  by  the  actual  ciiutery.  Sutures  arc  necesaury  to  appruxj* 
tuato  the  edges  of  the  wound. 

SALIVAmr    riSTITtA. 

This  rCBults  from  a  wound  or  ulcer  of  Bteno'a  duct,  bj  wbloli  llie 

discharge  of  the  parotid  gland  opens  eaternally  on  the  eherk,  occs»ii'm* 
itig  great  iuconrenieuce  and  diformity,  and  iut<Tfcring  with  the  pro* 
veh^es  of  mastication  and  digestion,  A  curt*  is  to  be  cfft^ted  by  malt' 
utf;  an  opening  through  the  mucous  membrane  of  tbi»  cheek,  that 
aoliva  may  enter  the  mouth,  and  by  clr^ing  the  fi^tulons  on&c«, 
cdpeti  of  this  orifice  will  n^quire  caiustic,  or  paring  with  a  •harp 
or  the  actual  cautery,  to  muke  them  anitei  aod  the  internal  orilk«  is 
to  be  kept  open  by  a  tent. 


BFtiTAXIt. 


Thii»  implies  hemorrhage  from  the  no^triU  prodireed  by  injurj^  pti» 
thonit  or  (]is4*ased  state  of  the  bhx)d  and  mucous  membranes.     The 
treatment  will,  in  a  L'reat  nieanure.  depend  upon  the  ejiuse.     Thear- 
reet  of  henmrrhage  by  eittcrnnl  application^  i§  only  to  be  mad© 
certain  circum,«fanc«'» ;  it  will  be  effected  by  an  upright  {KMtsitioii, 
ipplicd  to  the  head  and  hack,  astringents  thmwD  up  the  nuaU  ' 


I 


by  lint.     In  sooie  in!»tanceF,  the  !bt  is  to  be  introduced 

ih*  posterior  careSj  by  means  of  Eellnque's  cautiJii,  or  by  a 

oatheter  and  a  piece  of  etringT  where  it  tria.^t  be  allowed  to  rc- 

'  ieverul  days ;  in  many  inetaDccSj  constitutional  treatment  la 


B  tOmilGK    BOPJE8     m     TBS     KOflTRIL^ 

beads,  and  such  like  eubRtances  are  often  inserted  bj  tboiiglrt^ 
Iren :  and  by  unwiFe  efforts  at  remuT.il,  lliey  are  more  deejily 
n  the  cavity.  The  surgeon  is  to  inject  a  stream  of  wsrui 
:o  tbe  Dose,  wbicb  will  wasb  away  any  coagula  of  bloody  itnd 
!ie  foreign  body ;  its  pofiition  is  to  be  disicovered  by  a  probei 
tran  be  cxtricnted  by  a  cooped  eod  of  a  director  or  forceps.  A 
sDuff  will  sometituee  dislodge  it. 

^  POLTPOSOrTniBOBE. 

5re  different  varieties  of  polypi :  the  most  comn^on  is  a  gela- 
yriform  maps,  Dttncbcd  to  the  mucous  menibrane  of  the  turbi- 
nes. Tbe  patient  bos  a  senpation  of  a  cold  in  the  bead,  ^Inch 
increased  in  d«inp  weather.  It  imerlcreB  with  reBpiration, 
iiently  alters  the  tone  of  the  voice.  The  sense  of  smell  is  also 
,  and  deafness  may  be  prcjduccd,  f^hould  it  occupy  ibe  ori6ce 
iistacbiiin  tvtlte.  It  may  be  removed  by  twietinpr  it  off  by  the 
and  the  hentorrhiige  is  to  be  arrested  by  astringent  iriji'ctiona 
A  th-nse  fihnms.  polypus  i»  bei*t  reuiove^d  by  a  llguture  or 
lied  by  meaiiF  of  a  double  canula,  for  the  puqiose  of  blrangu- 
Maliynant poJ^pi  may  be  regarded  as  incurable. 

I  LlFOMAOrTIIKNOBR. 

lliertmpKied  condition  of  tbo  fkin  and  fat  of  tbe  apex,  and 
B  nose;  seldom  occurring  but  in  ngcd  free-livers*  IVben  tbe 
\  iarge^  it  is  to  be  removed  by  tbe  l^uife. 


I 


O  E  JIN  A  . 

sb^tlnatc,  profuse  nnd  faH id  discbarge  from  tbe  mucous  mom- 
tbe  nose,  with  dis^enFC  of  the  boms  beneatb.  The  discflpo 
Ends  to  tbe  frfmtal  ^inus  iind  nut  rum.  In  adults,  it  is  often 
iupoD  syphilis,  or  the  abuse  of  mercury;  in  children,  upon 

atmenf  will  In  a  great  measure  be  constitutional,  although 
}  comfort  will  be  derived  frora  tbe  use  of  nstringenta  and 
IsheSj  and  promoting  the  free  discharge  of  the  matter. 

i  ABSOKBB     OF    THE     ANTRCM. 

iiH  from  a  blow,  or  the  irritation  of  a  decayed  tooth.  It  ii 
lib  pemiancTil,  deep-seated  aching  of  I  be  cheek,  the  pain 
liunp  intense,  together  -^ith  rigors  and  fever.  The  cavity 
ler  internully  or  externally,  whitb  gives  great  relief.     The 
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earlier  that  leeches  and  emollient  poultices  are  ipplied,  iJki  b«ii»r}  I 
after  the  cavitj  \\tt»  im^omfi  dllcd  with  malt^r,  tbere  ia  aaoonaiiy 
immediate  puncture  ju«t  over  the  third  mokr  tooth;  or«  a  tootli  Qiial'i 
ho  eitracted,  and  a  trocar  pushed  through  the  aocket.     The  diflcbaigaj 
of  pua  can  be  facilitated  by  syringing  wilb  warm  water. 


Is  a  aoltd  tumour  of  the  gnm,  of  a  noD-infiammatory  eliaracl^r. 
oofnineDces  in  the  form  of  a  seed- like  excreficeoce  u|)on  the  |^iii#, 
between  the  intcrgticcs  of  the  teeth.  Being  without  sensihtlity,  it 
may  occasion  but  little  ioconvenietice,  except  by  ita  siae.  As  it  gm««, 
il  losea  ita  dense  tibrous  structure,  and  may  beoooie  fnngoua ;  mtm^ 
tlmta  it  becomes  niolignant. 

Treatment.  —  Nothing  will  sufiBce  but  eompleto  exttrpati<)a  af  ibt 
adjacent  portloD  of  the  gum  and  alveolar  pri>ee«a.  SevemJ  perfectly 
sound  teeth  may  have  to  be  drawn,  in  order  to  applv  a  fine  aaw,  or 
bone-pliers.  The  haemorrhage  b  to  be  arrested  by  munatcd  itnetune 
of  iron^  and  pressure  by  lint. 

TA  UVX.19 

la  a  frum-boil ;  oct^asioncd  usually  by  a  decayed  taotb,  or  a  llaaiv 
or  a  tOi»th  whose  nt^rvous  pulp  bad  been  dentroyi'd  prcvioua  to  plllp^ 
ging.  The  swelling  is  slow  at  first,  though  the  pain  in  intenaa  while 
the  pus  u  forming  Unless  the  tooth  is  extracted,  an  opening  will  W 
formed  through  the  alvenlur  process  and  gum,  for  the  diaeharga  of  the 
matter,  which  may  remuin  fistulous. 

The  trcatmf'ni  miW  consist  of  leeches  and  fomentations^  anil  tht 
speedy  evacuation  of  the  absoeasi  either  by  the  abstraction  of  a 
or  by  puncture. 

EAXULA 

Is  a  sac  formed  beneath  the  tongue,  by  an  expansion  of  Whanon'i 
duct,  either  from  disease  or  obstmcliou.  lucooYenienoo  ia  felt  to  maa* 
ticiition,  deglutition,  and  articulation. 

The  trmtment  oonsbts  of  dilatation  of  the  duct,  or  making  an  arti- 
ficial opening.  It  is  necessary  to  keep  the  ori^ce  di^t^ndrd  by  a  trnl 
or  hK>p  of  wire,  until  the  cyst  eontracta  to  ita  normal  siae;  oiJi«rwiii 
U  will  be  refilled. 


a  ui« 


WOUNDS   AKD  AFFECTIONS  OF  THB  TB&OAT, 
laraamiATioN  or  rsa  Toaaiat^ 


^ 


TKta  is  charactcrixod  by  the  rapid  swelling  of  the  paii»  f(Teal  mi 

tB  deglutition,  and  fever.     It  is  to  be  treated  by  bli^eding*  l«MW«t 

purging,  and  gargles.     Ad  incision  made  with  a  bistoury  will  nnloacl 

ho  vcsAcUy  and  give  exit  to  any  pus  which  may  have  been  foruMtl. 

l^Vkronic  enfaiycmmt  of  the  to««fil  may  n-sult  from  ioflamwia^oil, 

ily  io  ftcroiulaos  persona;  dcglufition  is  impifdcd,  thi  tcto  if 
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ar&e,  respiration  is  noisy  and  laborious,  and  there  may  hn 
i£,  from  the  obstruction  of  tbe  Kustacbian  tube. 
ireatmettt  sbuuld  eousist  of  tbe  int«rD»l  and  ext4?rTiQl  use  of 
getringeDt  gargles,  and  tbe  application  of  nitrate  of  silver. 
e  means  fail,  it  should  be  removed  by  the  ktiife,  or  'witb  au 
lent  constructed  for  tbe  purpoi^e,  sucb  ws  Pbysick^B  or  j^Vbue- 

^^  ILOMQATZD    UVULA, 

tnoy  be  remoTcd  simply  by  i  forceps  and  scissors. 

STEtCTUEB    or    THB    OtSOraAGUfl. 

OBSopbagus  may  bate  a  permanent  or  spasmodic  stricture, 
\moJic  stricture  comes  on  suddenly,  generally  at  meals,  and  it 
1  with  pain,  and  a  choking  sensation.  It  depends  on  a  weak- 
r  hysterical  state  ©f  tbe  system,  or  neuralgia.  Tonics,  anti- 
lics,  and  alteratives,  are  ibe  means  of  cure,  with  proper  atten- 
dictj  and  care  to  a?oid  swallowing  food  that  is  hot  or  jmper- 
taisticated. 

lancjit  Mrkiure  is  a  narrowing  produced  by  vniammation  of 
cous  and  cellular  coats^  which  forms  a  firm  ring  geucndly 
to  the  cricoid  cartilage.  It  is  inoet  frequent  in  females,  and 
BC  fiymptouis :  difficulty  of  swallowing,  which  gradually  in- 
tnd  is  never  absent;  f>4iin  in  the  chest  and  neck.  It  is  a 
complaint,  and  may  be  followed  by  ulceration,  salivation, 
5  of  purulent  matter,  and  death  from  starvation  or  irritatioD. 
treatment  should  consist  of  a  iiiild  course  of  mercury,  corn- 
lib  some  anodyne,  a  seton  between  the  abouiders,  and  tbe  pas* 
a  bougie,  together  with  a  weak  solution  of  nitrate  of  siUer 
to  tbe  surface. 


■         lOKBIO 

m  a  sense  of 
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choking  and  suffocation,  and  may  prove  fatal. 
inent — Tbe  patient  ihould  be  seated  in  a  chair,  with  hh  head 
back,  and  his  mouth  wide  open  ;  the  surgeon  should  then  in* 
bis  finger,  regardless  of  the  attempts  to  vomit,  ascertain  the 
of  the  substance,  and  if  possible  remove  it  by  tlie  finger,  or 
isifitance  of  curved  forceps.  A  small  sharp  body,  such  as  a 
iLliiaj  be  got  rid  of  by  swallowing  a  large  mouthful  of  bread ; 
Ph  mass,  such  as  a  piece  of  meat,  may  be  pushed  down  into 
iich  with  a  probang;  a  rough  and  angular  body,  such  as  a 
bone  or  glass,  should  be  brought  up,  if  possible,  by  long  and 

fcepB,  or  with  a  piece  of  whalebone,  armed  with  a  flat,  blunt 
tb  a  skein  of  thread,  so  as  to  form  a  number  of  loops.     If 
acb  is  full,  it  should  be  emptied  by  an  emetic,  with  the  bopa 

i reign  body  may  be  ejected  with  the  fivod.     It  may  be  nei-es- 
tort  to  the  operation  of  <i>sophagr>tomy,  which   should  be 
by  making  an  ineiMiun  as  nearly  oppo.^site  the  foreign  body 


I 
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as  possible,  throuc;h  tbo  skin,  platysma  and  fascia,  ond  between  the 
stcrno-inatitoid  muscle  and  trachea.  Care  must  be  taken  to  avoid  the 
carotid  and  thyroid  arteries,  and  the  recurrent  nerve.  A  suall  opci>- 
ion:  should  be  made  in  the  oesophagus,  by  cutting  it  upon  a  silver 
catheter,  which  should  be  passed  down  the  throat,  and  made  to  pro- 
ject into  the  wound ;  the  opening  should  be  dilated^  so  as  to  prevent 
hemorrhage. 

FOBKIOa  BODIES  IN  THI  LARTNZ  AMD  TBACHIA. 

Food  may  get  into  the  rima  glottidis,  whilst  a  person  is  laughing 
and  talking  at  a  meal ;  and  unless  immediate  relief  is  afforded,  death 
trill  result.  The  surgeon  may  sometimes  be  enabled  to  remove  it 
with  his  6ngcr ;  but  if  not,  the  larynx  or  trachea  should  be  opened, 
and  a  probe  introduced  through  the  wound,  so  as  to  push  the  foreign 
(ubstance  up  into  the  mouth.  A  foreign  body  may  be  impacted  in 
Che  ventricle  of  the  larynx,  or  be  loose  in  the  trachea,  producing  spas- 
Aodio  cough,  difficulty  of  breathing,  and  pain ;  a  small  body  may  even 
pass  into  the  bronchial  tube,  generally  the  right  one.  Luryugotomy, 
or  tracheotomy,  may  be  necessary.  The  larynx  is  opened  by  a  lon- 
gitudinal incision  through  the  middle  crico-thyroid  ligament.  The 
trachea  is  opened  in  the  median  line  through  the  skin,  fat,  and  fascin, 
at  the  lower  portion  of  the  neck.  After  the  tracheal  rings  are  made 
bare,  the  patient  is  directed  to  swallow;  and  while  the  windpipe  is 
thus  rendered  tense  and  elongated,  the  scalpel  is  made  to  penetrate 
the  lower  part  of  the  wound,  with  its  back  towards  the  sternum,  and 
the  rings  are  to  be  divided  by  cutting  upwards.  Care  should  be  taken, 
in  this  operation,  to  avoid  opening  large  veins,  or  any  part  of  the 
thyroid  gland.  This  operation  is  sometimes  necessary  for  dyspnoea, 
when  a  conical  curved  tube  should  be  introduced  for  the  patient  to 
breathe  through.  « 

WOUNDS  AND  AFFECTIONS   OP   THE  NECK. 

WOUNDS     OF    TUE     NECK 

Are  extremely  dangerous,  on  account  of  the  important  parts  in- 
jured, and  are  usually  the  results  of  attempted  suicide. 

The  treatment  consists  in  arresting  hemorrhage,  obviating  difficulty 
of  breathing,  and  preventing  inflammation.  The  arteries  must  be 
rapidly  yet  carefully  tied,  and  the  hemorrhage  of  the  large  veins  re- 
strained by  pressure.  If  the  larynx  or  trachea  should  be  wounded, 
subsequent  inconvenience  may  result  from  the  introduction  of  cold 
air,  dots  of  blood,  &c. ;  if  the  pharynx  or  oesophagus  is  wounded,  the 
use  of  a  tube  becomes  necessary,  in  order  to  convey  nourishment  to 
the  stomach.  This  tube  must  be  introduced  through  the  mouth,  and 
not  through  the  wound,  aa  ofcen  as  it  may  be  nccfssary  to  supply  the 
patient  with  food.  The  edges  of  the  wound  should  be  carefully 
drawn  together^  and  dressed  in  the  most  simple  manner,  and  shoold 
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fil  from  unfjiTonrable  atmospheno  influences  by  a  covering 
rtmxe,  or  of  wifollen  k'xture  thruwn  ligbtlj?  over  tin?  neck, 
ut  Bbould  be  carefully  wati-b^d,  to  prei^ent  a  rocurrence  of 
;,  A  fistulous  npeiiinjr  some  times  rcmuios  in  ihc  tracbca  or 
lich  is  extremely  diSJcult  to  beuL 

IROHCHOCELE,    OR     001  THE     (FIQ.  2\4  )> 

dliD^  of  tbe  thyroid  ^land^  d^^p^ndin^,  for  tbe  ino'Jt  fnn^ 
srtropby,  altbougb  a  cyst  mny   be   formed,   or   culcarenua 
jwsited.     In  certain  locnlitie?^  it  b 
ic    disorder,  and    often    associat^^d 
mm.     It  occurs  most  frctjucnily  in 
«r  the  age  of  puberty.     It  grows 
and  without  puin,  occasioning  m- 
e    merely   by   its    dtfunnity   and 
piration  is?  sometimes  affoetcd,  and 
^blood   being  prevented  from  re- 
the  head  produces  cerebral  did- 
iC  cause  of  the  disease  is  obscure^ 
ly  connected  with  climate, 
UmetU  will  consist  in  the  use  of 
Dally  and  eiteruallyi  with  iittcn- 
g'ineriil  hcalrb ;  or  it  may  be  ne- 
ar the  tlireJitenitig  of  suffocation, 
IftD   openttion.     Tlie  rcmovul   of   the  gland  is  extremely 
I  account  of  bemorrbagCi  and  does  not  always  produce  a 


f  TOmriCOLLIS,     OE    WBYMKCK. 

liistortjon  of  tbe  neck  to  one  side,  geaertilly  the  resnlt  of 
he  sterno-cli^ido-nia.skHd  niuseie,  or  by  a  paralysis  of  the 
he  opposite  ^de.  It  may  alho  result  from  tumours,  caries 
S,  and  cicatrices,  c^pacially  those  from  buriss. 
merit  will  vary  with  tbe  eau.ses  producing  it.  If  it  result 
i  purgativeSi  leeches  and  fomeutotions  should  be  ui^ed;  if 
lis  of  the  opposite  side^  general  tonic  treatment  and  stimu- 
li] will  be  useful,  if  ibe  contraction  be  permaDent,  the 
I  be  divided. 


lES  AKD  SUEGICAL  AFFECTIONS  OF  THE  CHEST. 

tf  the  chest  may  be  inflicted  bj  a  sharp  instrument,  a  frat 
t  a  bullet.  Danger  results  from  bemoirbagp,  and  aubse- 
jniatioti  from  air^  or  clot  of  blood  in  the  pleura.  Tbe  in- 
Jr  be  the  source  of  the  bleeding,  and  it  is  sometiineft  dilH- 
i  it  by  tbe  ordinary  means.  A  curved  uccdtej  armed  witb 
means  of  ^iccuring  tbe  vessel^  when  deerly  con* 
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ccalcd  in  the  intorcostal  groove.  The  entrance  of  air  into  the  chest 
(pneuinothonix)  through  the  wound  is  to  be  prevented  as  much  as  po6> 
Bible  by  the  early  and  accrurate  closure  of  the  wound ;  otherwise  there 
may  be  compression  of  the  lung.  The  suppuration  of  the  wound  mmj 
lead  to  inflammation  and  suppuration  of  the  pleura.  This  collectioB 
of  pus  in  the  chest  is  called  empyema. 

When  the  lung  is  wounded,  there  is  still  greater  danger  from  he- 
morrhagC)  iuflamuiation,  and  the  air.  It  is  attended  with  great  pros- 
tration, difficult  breathing,  anxiety  of  countenance,  and  expectoration 
of  blood.  The  dan<rer  of  bleeding  results  not  only  from  the  direct 
loss,  but  from  its  collecting  in  the  pleura  (hscmatotborax),  and  its  fill- 
ing up  the  bronchial  tubes  and  trachea.  The  inflammation  may  sub- 
srqueutly  destroy  the  lung,  and  the  life  of  the  patient  also  by  hectic. 
The  air  may  also  more  readily  enter  the  cavity  of  the  chest,  and  not 
being  readily  discharged  through  the  external  wound,  may  iufiltrato 
into  the  subcutaneots  cellular  tissue. 

The  hemorrhage  is  to  be  controlled  by  venesection,  rest,  and  other 
antiphlogistic  means.  A  careful  examination  of  the  wound  should  be 
made,  in  order  that  no  foreign  matters  remain  ;  the  patient  f^hould  lie 
on  the  wounded  side,  so  as  to  favour  the  discharge  of  blood  or  pus,  and 
it  may  also  be  necessary  to  prevent  a  closure  of  the  wound.  EmpLy- 
scmu  may  be  overcome  by  compression,  or  an  inci:>ion. 

PABACENTESIB     THORACIS. 

Puncture  of  the  thorax,  may  be  required  for  accumulated  air,  blond, 
or  pus.  The  opening  is  most  frequently  for  empyema.  The  point  se- 
lected is  usually  between  the  sixth  and  seventh  ribs,  halfway  between 
the  spine  and  sternum.  If  made  too  low,  the  diaphragm  may  be 
wounded  ;  if  too  high,  the  fluid  will  not  so  readily  escape.  The  open- 
ing should  be  closed  with  care,  to  avoid  the  entrance  of  air. 

WOUNDS  OF  THE  ABDOMEN. 

Wounds  of  the  abdomen  are  extremely  dangerous,  on  aoconnt  of  the 
important  viscera  contained  within,  and  the  liability  to  peritonitis.  A 
simple  wound  of  the  parietes  must  be  closed  by  suture  if  it  is  oxteu- 
sive,  care  being  taken  not  to  include  a  portion  of  the  intestine.  When 
complicated  with  a  wound  of  the  liver,  fatal  hemorrhage  must  almost 
necessarily  result,  on  account  of  the  great  vascularity  of  the  organ.  A 
patient  may  survive  a  small  wound,  which  will  be  succeeded  by  great 
priistration,  pain  in  the  liver,  yellowness  of  the  skin  and  urine,  and  m 
bilious  discharge  of  the  wound. 

The  tPTiunds  of  the  <jaU  bUiddeVy  and  »plcen^  and  vrinnry  l»laddrr^ 
if  communicating  with  the  peritoneum,  are  almost  always  fatal. 
Wounds  of  the  kidney  are  also  exceedingly  dangerous  from  hemor- 
rhage, violent  inflammation,  and  suppuration,  with  excessive  vomiting. 
Venesection,  laxatives,  warm  bath,  avoidance  of  drinks,  with  light 
dressings  of  the  wound,  are  the  proper  mcasares  for  treatment. 
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PKOTEUilOIl    Of    TBB    SQWKI. 

iion  of  the  intestine  protrudes  throui^h  a  parietal  wound 
1,  it  is  to  be  returned  with  grtnt  iientJcncss  and  accuracy, 

I  inflammation  and  obscure  stran«rulati(>n.  The  edjjes  of 
to  be  carefully  approximated ^  by  suture  if  nece^sarvp 

ate  bandogiDg  such  prcasure  i&  lo  be  umde  as  to  preveut 

WOVHD    OF    VHl    BOWXL. 

tbo  W)we]  may  be  sitapeeted  from  the  pn^Faire  of  binod 
lift,  the  escape  of  ffcceg  thron^ib  llic  wound,  exeruciating 
I  wbok  belly,  and  a  great  tendency  to  eollapKC, 
Son  into  the  cavity  of  tbe  peritoneum  does  not  take  place 
ll  wound,  owinor  to  the  protrusion  of  the  mueoua  cnat 
Diusculijr,  and  the  constant  and  ec|uahlc  preFSure  of  ;j11  the 
isccra ;  lymph  is  also  riipidly  effused,  and  the  eonti«ruous 
us  united.  If,  therefore,  the  protruded  part  be  found  to 
ed  a  mere  puneture,  it  is  to  be  returned  as  if  entire*  An 
I  be  closed  by  the  interrupted  Ejuture,  care  Lcinjr  taken  to 
rlhe  peritoneal  surfaces  ;  the  ends  are  cut  sibort»  and  the 
i  lymph  envelopes  the  thread,  which  in  time  finds  its  way 
By  of  the  bowel,  and  is  theiue  dis^chariL^ed. 
lion  of  bowel  be  bruised  and  lacerated  to  such  an  extent 
bd Lesion  impo8^ible,  and  gangrene  probable^  the  wounded 
retained  at  the  surface,  and  the  peritoneal  coat  united 
bgunients  at  one  or  more  points;  the  fa^jQa  arc  thus  dis- 
Bgb  the  external  wound^  and  an  artificial  anus  is  tbua 


WOl'WnS    OF    THE     STOMACH 

lised  by  vomiting  of  blood,  and  the  nature  ot  the  mat- 

llay  escape  from   the  wi»und.     Tliey  are  much  more  dun- 

hose  of  the  hnweh     The  edj[res  of  the  stoniacli  ^ind  the 

P external  wmiiid  are  to  be  stitched  tojrether  by  the  eon- 

/rhe  Fubsec|uent  treat  men  t  should  consist  of  pcrfecl 

prevention  of  inflamn^ation ;  venesection  and   leeches, 

f,vn  of  opium,  will  prohubly  be  necessary;  nothing  but 

ot,  or  niucibpe,  ^Imuld  be  jiiven  as  a  diet,  and  it  may  be 

adrninister  this   by  the  rectum:   purgalivts   should  bo 

koidcd* 

AHTIFICTAL   ANUS, 

^. unnatural  opening  of  the  intestine,  through  whidi  ffccea 
Hd.  It  may  be  the  result  of  a  wound,  or  slough iti^  con- 
|^rangii[ated  hernia.  The  orifices  of  the  upper  and  lower 
intestine  ure  united  with  the  abdonniial  wall  Tho 
I  of  the  bowel  becomes  contracted,  and  receives  but  1  title 
i  integuments  around  the  aitiiiciul  opening  form  a  funnel* 
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shnped  cavil  J,  ibe  edges  of  wKkb  are  red,  eTerted,  and  eaiopmlttl 
Tho  con$f(nfcncf's  of  ihu  afiecUou  may  be  itiauilioo  hy  tkus  eMBpa  af 
ch)le,  especiully  if  the  upper  portion  of  Uie  amall  iiilaaUJM  U 
eogaged;  a  paiieat  is  liaLIe  to  berniay  cotic,  bcsidcfl  the 
aitnojance  of  the  oodbUdI  escape  of  faeces  and  flatnA* 

The  treatmait  will  conaisl  of  regulating  the  bowelfl  bj  diet 
incdiciuc,  aod  by  supporting  the  orifice  bj  a  coinpmaa  or  Irum^ 
will  retard  the  escape  of  the  diBcbargei  and  protnote  the  cotit 
aud  cicatrization  of  the  funnel  shaped  cavity.     It  may  be 
perform  Phj^ick's  operation  :  this  consifta  of  introducing  m 
vy  meaoa  of  a  ctirved  oeedlc  into  the  orifice  of  tbe  « 
and  bringing  it  out  tbroogb  the  orifice  of  the  lower,  ^  lurti  _ 

then  to  he  secured  with  a  slipknot.     The  object  of  thib  ligaiyrw  kid" 

{>roduce  adhesioD  between  the  peritoneal  surfaces  of  the  upper  wmi 
uwer  intestine:  this  will  require  gevcral  weeks;  afterwi!rd%  m 
opening  is  to  be  formed  thrfiugh  this  adhesion  by  njeaot  of  a  btatOQIJt 
through  which  tbe  froeea  will  pass  from  the  lipper  to  tbe  lovor  iviw- 
tine,  the  eiternal  orifice  being  firmly  compressed  with  a  tmnL  Dm^ 
puytren  operated  by  meana  of  a  foreepe^  one  blade  of  which  wai  in* 
serted  iuto  the  orifice  of  each  ict'ofltine^  and  the  prefiaure  reguUl^d  by 
A  i$crew  at  tbe  handle.  Tbe  effect  of  the  preasore  of  the  two  blade* 
of  the  fort-cpri,  is  fir?t  to  prc^duce  adbe^iion  between  tbe  *ide«  of  i 
two  intestine^  and  by  still  greater  pressure,  to  form  an  ope  nil 
between  them  by  ulceration. 

HERNIA. 


Hernia  gignifies  a  proM^ui^ton,  but  the  term  b  usually  limitaj  lo 
protrusion  of  the  abdominal  riseera.     The  predixponintj  ^ 
wcakneas  of  the  parictea  of  the  abdomen  at  the  natural  o[ 
This  weakness  may  be  inoreai^ed  by  injury,  diaeaae,  or  pregmmey, 
there  may  also  exist  a  eongeuital  deficiently. 

The  exciting  eauaea  are  muscular  exertion,  juin; 
ing  on  wind  instrumenta,  coughing,  vomiting,  lii 
clothes^  parturition,  atminiog  at  stool,  ke,     JImtia  !■ 
ing  to  the  ait^  of  the  protrusion,  into  inguinal^  vt.H!> 
hiii'caif  ventral^  phrenfc^  per intai^  rtfyina/,  ptii/mc/tt/,  f  \  m\ 

uchiatic.     The  cupd  it  tern  of  hernia  is  abo  a  ground  ui  u  i 

rt^iuciblifj  trrt'durtbie^  and  $tranffulaieii ;  and  if  the  cu'if'  ni<    T  i 
^^B      sac  bo  intestine,  it  is  called  mferoctle^  if  it  contains  otiaiiiurt),  it 
^^B     called  epipltjrtU.     The  aao  ta  formed  of  p^ritonoumj  and  its  diffo 
^^^     parts  are  calbd  moalh^  neck,  and  fundus. 

[  lb< 

L 


REl>i:cmLK   HERNIA. 


Sj/mpiQmM,  —  A  painful  twelliog  suddenly  forms  «l  aooit  ptfl 

ibe  abduiuinnl    pMriotes,  which   is  compressible  and  aoft,  it  can  ba 

to  dtaappi'ar  by  pressure  in  tbe  proper  directioO|  and  it 


Ik 
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ontao^^ooBly,  An  tntrrocph  i?  emooth,  elastic,  nnd  glolm 
s  suddenly,  and  with  a  gurgling  noise.  An  rpipfarrfe  m 
gukr  m  Its  fortn,  bas  a  dougby  fecl^  titid  felires  sJowlj  with- 

\mt^  —  Tbe  trcatmetit  consists  of  reduction  aud  reteulton. 
I  is  effecU^d  by  a  mtinipolutioD  teraied  taxts^  the  patient 
^cd  in  a  recumbent  position,  and  tbe  muscles  of  tbe  abdoni*'o 
gentle  and  steady  pressure  is  made  by  tbe  band  in  the  direc- 
le  deaoeut  Retention  is  ejected  by  coDtioued  and  suiriible 
►vcr  the  site  of  tbe  protrusioD,  by  means  of  a  truss.  Tbe 
%  good  truss  are,  a  well-made  elastic  spring  and  a  pod^  that 
mralely  fitted*  The  spring  is  to  be  applied  two  inches  beluw 
of  the  ilium ,  and  not  atiove  it,  as  is  frequently  done.  Care 
iken  Ui  prevent  excoriation,  and  also  that  every  portion  of 
}  omeutuu]  is  removed  from  lb©  tac  previous  to  its  applica- 
DHFtant  and  careful  use  of  a  truss,  a  radical  cure  may  be 
\  child  J  but  rarely^  in  an  adult. 

lEREDITCrBLE   HERNIA. 

be  roTitODts  of  the  sac  cannot  be  restored  to  tbe  abdomen, 
is  called  irreducible.  It  may  arise  from  adbesions  between 
nd  the  intestine  contained,  or  from  membranoua  bands 
across  tbe  sac;  from  great  enlargement  of  the  omentum  or 
3r  contniction  of  the  cavity  of  the  abdom(*n.  The  patient 
|ers  from  Batulenee,  indigestion,  and  constipatioTi,  owing  to 

Sc  movt?meute  of  the  bowels  being  partially  interrupted. 
^fmt  consists  in  carefully  regulating  tbe  bowels,  avoiding 

Kcrtions^  and  the  wearing  of  a  bag  truss  to  support  the 

!  prevent  further  protrusioa. 

6THANGUtATBD   OEBNTA. 

incarceration  of  tbe  contents  of  the  sac,  with  inflamma- 
n  interruption  to  the  passage  of  faeces  and  the  circulation 
rfc.  The  inflammation  is  caused  by  the  tonstrictiou,  wbtcb 
kfe&ult  of  spasnif  or  sudden  enlargement  of  the  intestine 

ptom*  are  flatulence,  constipation j  pain  in  tbe  part  and 
Ittfiea  and  vomitiug;  sometimes  the  matter  is  stcrcoraccous. 
lliDC€  is  pale  and  anxious,  tbe  skin  cold  and  elanimy^  aud 
ihich  was  at  first  full,  now  becomes  rapid  and  indistinct; 
fi  taken  place,  the  pain  subsides  in  tbe  tumour,  which 
and  crepitant  upon  being  handled,  Tbe  vomiting  may 
he  patient  will  appear  more  comfortable,  although  be  is 
Ikiog.  It  may  be  that  the  integuments  and  coverings  of 
36  may  inflame  and  Blough  with  the  Intestine;  and^  after  & 

£  discharge,  the  putieut  may  Recover  by  artificial  anus. 
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When  the  tntnour  ip  ^mall  and  rc<M»ne,  «nd  fbe  <*oi5fltTirtici«  tigbl, 
i  few  houfB  may  ftitxluce  deatb,  if  do  rela^f  i»  aflunJctl;  ubifii  tin 
bcrnin  is  otd  unci  Inrge^  da^e  inajr  elapae* 

Mnny  of  thr^e  pytiipioins  niaj  exist  in  Mher  (li«e«ae«y  •$  in  eolk, 
or  ilt*u8,  but  ioquiry  or  eiaminntlon  aboold  alwajv  be  mmde  M  to 
bcnita* 

Trrotmmt  —  Tbc  prcat  object  is  to  rolieYe  ibe  BtrvopuUtion.  la 
tbv  0rwt  place  tax»»  libould  Ik?  rt'scrted  to,  atid  an  effort  made  to  rtnluc^ 
the  cofttciits  of  ibo  pac.  In  order  to  facilitate  tbb  object,  blri^iio^ 
wartik  bath^  pur|rativee,  eoeDiata,  opinm^  etbcnzation  and  cold  ay>f«Hca> 
Itoritt  to  the  tumour  urill  be  found  of  uae.  A  tobaceo  injection,  luadt 
with  3j  to  Oj  of  water,  may  be  of  ii«e,  but  requires  p^reot  eaotion  ta 
ttA  use,  on  Dceount  of  ita  prostrating  effect*  These  remedies  may  ao 
rdnx  the  FyMeui  that  the  reduction  can  be  effected;  at  any  m#  Ibej 
will  ditriiuish  the  iiiflflmmation  if  judiciously  used*  ]f  not  msemMAf 
Ibe  koiftf  uiuai  be  uaed. 

IlfOITINAL  HERNIA   (FtO.  245). 

Btiltonorth  18  1  common  name  for  this  Tariety  of  hernia,  wHick 
eoi»sii!ti5  nf  a  tumour  in  the  gruin^  made  by  a  descent  of  the  jjul  t* 
omentum  through  irbal  are  called  the  rings  of  the  abdouico,  TbrM 
are  the  weak  f<}K)ts  at  which  the  protrusion  takes  place. 

Before  studying  the  operaiipu  for  strangulated  inguinal  hernia,  if 
will  be  proper  to  examine  the  anatomy  of  the  parts  in  their  umlurai 
condition,  and  then  the  varielies  of  the  diE^ea»e. 

F'lr  anafow^  of  imjvivtil  hem  in  rtftt  to  Avotomy^  page  ^S. 

OUtt/vr^  or  (ftJirttt  inguinal  hernia^  occurs  thus:  —  The  intesttoe, 
or  omtutuni)  first  pre^sin^  againnt  the  parietal  peritoneum,  distends  tl 
and  forms  it  into  a  sac;  this  f&c,  containing  the  intestine,  then  nrcsitfi 
against  the  fascia  trans versalis  at  that  portion  where  it  is  thin,  and 
piloses  from  the  abdomen  to  the  cord,  which  spot  is  called  the  inteiwaJ 
aUJoniinal  ring^  although  it  is  not  a  hole.  The  sac,  covered  by  Ibt 
fap^cia  tmni^Tersalis,  which  is  now  thickened  by  pressure,  then  desertMfs 
the  inguinal  canal,  l:»ehind  the  fmnsversatis  and  internal  oblif^Ufi  mtia- 
eles,  and  when  it  reaches  tht*  external  ring  it  is  covered  by  the  rrr^ 
master,  which  may  be  considered  as  a  continuation  of  these  iiiti>c!r!i; 
thus  covered,  it  c*f»eapes  at  the  external  ring,  and  there  receives  an  ir- 
irestment  from  the  intereolumnar  or  external  spermatic  fascia,  the  ^tt* 
•erficint  fascia  and  the  rkin.  We  thus  see  that  the  intestine  is  coveivnl 
y  a  re  presentation  of  all  the  structura  forming  the  prietca  of  ti« 
abdomen* 

Ihrrcft  Of  tfv(r*hinf^mal  hfrnm^  is  ft  protrBslou  at  the  external 
abtJonitnol  ring,  having  its  coverings  formed  in  ?ery  much  the  saoic 
mnnni^r  as  th<»  last,  hut  instead  of  the  ere  master  mmcte  f^rmmg  ft 
e»»viTing,  It  is  covered  by  the  expanded  tendon  of  the  interns]  oblique 
mild  tmnsverralis  muscles.  Sometimes  thin  tendon  is  ^plii,  and  tbert 
1ft  no  covering  representing  this  porttoo  of  ibo  parietA^  of  Ibc  ftMo 


t 


A 


Ltomour  ID  this  Tdnety  is  Dearer  the  syuiphjsm  pubis,  and 
inner  sido  of  the  epigastric  artery,  whereas,  in  the  indirect 
be  tumour  is  on  the  outer  side  of  the  epigastric  artery. 
led  inguinal  hernia  i?  a  term  applied  to  a  protrusioD  which 
detained  io  the  iDguiQal  eaoal. 

tration  for  relieving  the  stricture  in  an  indirect  inguinal 
|a  be  performed  by  placing  the  palient  upon  the  edge  of  a 
keach  foot  resting  upon  a  chair;  the  surgeon  sits  before 
Ciakes  an  iDcision  eitending  from  the  upper  part  of  the 
3«rly  to  its  base.  The  skin  having  been  divided,  the  super- 
a  nmst  next  be  divided.  This  will  be  found  to  exist  in  the 
imina*,  the  njost  inferior  of  which  is  the  thickest;  having 
be  natuml  condition  of  the  parts,  ibat  portion  of  the  futscia 
I  up  the  spuee  between  the  uoluujtjs  of  the  extcrQul  ring,  and 

Pig.  245. 


onietimes  called  the  interoolumnar  fascia.  After  this  divi- 
cremaster  muscle  will  be  exposed,  al tiered  from  its  naturnl 
J)  the  fibres  beiop  Btrolehed  and  separated  from  eiich  ofhor, 
more  pallid  than  naturaU  Having  divided  these  librt^s,  the 
ing  will  be  the  fascia  trans veri^alis^  which  is  emitinued  from 
ll^  npoD  the  aoTd ;  this  being  done  the  hernial  sbo  is  then 

>  being  fonned  of  peritoneum,  has  been  miptaken  bj  some 
estine^  from  which  it  is  to  be  distinguished  by  not  haviiiir  a 
porease,  which  the  intestine  always  has.  The  snc  is  to  be 
fully,  pinching  up  a  part  and  rubbing  it  between  the  fin- 
er that  no  portion  of  intestine  may  be  included;  a  smuU 
be  made,  and  into  this  a  director  may  be  introduced  and 
Jied  freely. 
iim  will  escape  freely,  and  the  contents  of  the  sac  be  tl 
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expoRcd;  (lie  coDvoIutloD.  ar  knu^^kle  of  intefttioe  will  riry  In  its  ep* 
louFf  according  to  the  (xrrkKl  and  iiiteniiitj  of  tta  KtranitubtiaD,  beu 
a  light  red  and  a  deep  chocolate  colour;  very  often  the  iiit««tiiit  vQij 
exhibit  paicbcs  tipOD  its  f^rfaoe  wheti  the  inflammaiton  haa  been  in-l 
tetise.  The  fioger  b  then  to  be  iiitrodoced  to  esAmtae  the  potnl  of  A 
gtrieture;  if  none  should  exist,  an  attempt  at  radufitton  tboiild 
made,  if  the  iDtestioe  be  in  a  proper  coudition.  TKostrietnre 
been  detected,  a  probe^xjioted  bii-toury,  with  a  cutting  edge  anl| 
the  end,  is  introduced  nat  upon  the  6ng;er  (Fig.  24tl)>  an«f  a  ali«^ 
niaiio  din'«-tly  upwards  to  the  extent  of  one  or  two  linet,  Th«l 
dsingiT  to  be  apprehended  i&  the  woundint;  of  the  epignstrie  }>r 
this  ia  avoidt^d  by  ujitking  a  vcrtieal,  innti^d  of  a  lateru. 
The  fiac  may  bo  atHcturcd  by  the  external  or  internal  nng,  m  m  U«c 
oanul  by  ihv  luwt;r  edge  of  the  trauversalb  ojiiaele. 

Jig.  246. 


The  Btricturo  being  relieved,  tlio  gut  id  to  be  returned^  tlie 
of  the  wound  are  to  be  carefully  approximated,  and  a  conipreaa  i  ^^ 
to  iupport  the  part,  and  prtvtut  accidental  rcprotruMon.  Instead  nf ' 
incrcaaing  the  peristaltic  aiotion  of  the  boweia  by  laxatives,  it  if 
better  to  c|uiet  them  by  anodynes.  Aft^T  cicatrization  a  truaa  inast  be 
worn  to  prevent  a  return  of  the  protruaion^  thougb  oooasionallj  iKa 
operation  produces  a  radical  cure*  Such  is  the  ooane  of  an  oidi- 
naty  ca»e ;  but  it  may  be  found  upon  opening  the  Bac,  that  llio  h«rM 
if  irreducible,  owing  to  the  intestine  adhering  to  the  sao;  lilt 
ture  ia  to  be  relieved,  and  the  wound  dresaeu^  and  no  ail^nipl  ] 
to  rrMore  the  intestine^  unlesa  the  adhesion  be  recent  or  sllghL 

Should  the  intestine  be  extenatvelv  mortified,  it  ia  not  to  W  ft^ 
turned,  the  only  chance  of  Ufa  being  tbroiigli  the  aataUialmieftl  of  mi 
artilicial  anu^;  but  if  mortified  only  in  a  few  apots^  the  spots  are  lo  Im 
included  with  a  fiiie  ligaturCp  and  the  intesiiuo  r«tnmcdf  the  ligatuiw 
lindfi  its  way  into  tbe  interior  of  the  gut,  and  is  diachai^gcd  wiUi  1^ 
Anoea. 

In  ease  there  should  be agangrenooi  condition  of  the  ouientum,  tKe 
gangrenous  p^rt  t^huuld  be  cut  ^»fr,  and  the  veaaels  aecured  by  fine  li|:a* 
mreaf  the  remainder  may  lUtn  be  returned  lo  the  abdoaien,  or  be  at- 
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impacted  id  the  outlet^  and  tbus  prevent  future  ten- 
pfocrofion. 

itve  snccessfuJly  divided  the  stricture  extpnorly  to  the  wie, 
•iug  reduced  witb  the  hernia.  The  object  ion  to  this  opera* 
I  dtkoger  of  there  beiu^  a  sfricture  within  the  sao ;  aod  if  the 
1  be  gangrenonB  it  will  not  be  discovered. 
'  the  cord  will  be  found  behind  the  sac,  hut  sometimes  it  it 
fid  its  constituents  found  lying  upon  the  eslc}  caution  is  then 
0  avoid  wounding  the  artcrj  and  duct, 
oration  for  direct  or  ventro^inpTiinul  hernia,  h  very  much  the 
bcre  will  be  no  crcmaMeric  covering,  but  in  pluce  of  it  nn 
of  the  conjoined  tendon  of  the  internal  ob]i(jiie  and  tmns- 
knscle;^^  eometiniea  this  is  wanting,  owing  to  the  tendon 
BD  splitj  eBpecially  if  the  protrusion  is  suddcn^iind  the  result 
iolence. 

noealed  ingninal  hernia^  the  tendon  of  the  eictenml  oblif]ue 
Eiddedy  as  well  as  the  lower  portion  of  the  internal  gblirpio 
Jla  muscles. 


lomt 


FEMOEAL   H£RNIA   (HO.  247). 


»t  common  m  women,  owin^  to  the  nri  In  nil  fornt  of  I  he 
le  descent  occurs  at  the  mtral  rin^  j  in  ordt^r  to  nndnst-ind 
t^ill  be  necessary  to  refer  to  the  anatovn/  of  the  ptnt.  (See 
page  101.) 


Fig.  24L 


onr  IS  more  spheroidal  usually  tlian  In  inguinal  hernia,  anJ  ' 
nd  to  be  beneath  Poupart's  ligament,  instoud  of  above.    The 
tumour  18  be  tit  upon  its  neck;  which  curvature  moAt  bii 
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»tfeo^!ed  to  in 

III  re  ^.vere  thasi  in  miriiiBal  bcrmis. 

The  operation  Lr  ihm  reiif  of  BtfictsR  Is  tfc^  ptrfuiMid,  TW 
patieot  beiD^r  pivp^j  Ikbeii  «pi  »  tsl4^  ttd  i^  plini  Mm  i^fttd, 
the  ekio  is  piDcb44  wp  ft»l  dHsiti  If  jfiiifalw,  m  «<ibr  ml  t^m 
ma  V  be  no  iDJorj  to  the  iMpOfttflt  p0ti  liMalb*  Tte  VO«ad  id  ikl 
itkin  m^j  be  cmtUl  io  tlupe,  or  wac«b4e  mm  tafrtiJ  T- 

After  dividio^  Uie  alto,  llw  «up*it~  '  iiacia  li  ezfward ;  tKtp  bdi| 
di\i'i^r<i,  the  faf^'ci&  propria  ip  K"  tt  vtw;  tlitl   £ii«ti  is  mjmi 

tiriie«  ruucb  bleiid^d  with  llic  #1  be  TaMl*.     Uiiiirr  tbc  fiMiii 

propria  will  be  f^»tin4  the  lictlia&p  ^^  ^  (  is  ommI  i«  tht  jsbm  Clfr 
tious  nianoer  a^  before,  vhcw  •  •»atli  igvantitf  td  lUtM  vdl  iMM 
tbao  in  iDguiosil  bemia^  uid  the  me  liiUua  of  tstevtiae  be  fwM^ 
rfry><.^iii;-ed.  Tbe  fetaU  of  ■IxkUifft  ii  iL^  (o  be  MOgbl  i  it  fbftj  bw  ■! 
Ifev'h  ligament,  at  Gimbcfvat'i  ligiwi««l,  or  «t  tJa<  n«llh  «f  th^  tm. 
'i'he  stricture  ii^  to  be  4ifidid  wiili  pc«&  mr^  Ibr  lt»r  nf  aa  ~ 
ori;:iu  of  the  olunt^/f  utet^^  th«  t>cdt  of  tb«  ne  being 
1}  it. 

'J  he  ^nit  being  returned,  the  after  treatment  will  be  the  same  as  in 
iri'/iiin;il  btrniu:  tbe  patient  is  to  be  kept  in  a  recumbent  pontaoo. 
Fornirrly,  pur^^atives  were  administered  after  tbe  operation ,  out  now 
the  opiate  treatment  is  found  more  successful.  OccaiiioDallj  tbe 
patifiit  is  troubled  witb' tympanites  and  flatulence,  which  will  be  iw- 
iievcd  by  a  carmiuative,  or  enema  of  turpentine. 

UMBILICAL    HERNIA. 

Tliis  i.s  common  in  infants,  in  wbom  tbe  nmbilicus  is  not  oooiioli- 
datrd.  It  is  produced  by  crying;  and  appears  as  a  Bof\|  compmnble 
tuTnr»ur. 

It  occurs  al«o  in  women  wbo  have  borne  many  children ;  thoii|rli 
in  tht'tn  tbe  point  of  tbe  protrusion  is  not  through  the  DmTely  but 
near  it. 

Strangulation  does  not  often  take  place. 

'i'lie  trmtmeiu  in  a  child  is  simple  and  effective.  A  enuill  heai- 
pj*li<rical  pad,  made  of  cork,  or  half  of  a  nutmeg,  coTered  with  bwck- 
Kkii),  is  properly  fitted,  and  there  secured  by  a  broad  strip  of  ftdkcBTS 
plaster,  which  should  surround  tbe  belly  of  the  child. 

In  the  adult  tbe  tumour  may  become  very  large,  and  usuallj  eoft* 
tairiH  a  large  quantity  of  omentum.  Pain,  indigestion,  and  coostipfttioa 
are  often  its  accompaniments.  The  treatment  consists  of  a  large  tnui| 
adapted  to  the  case.  In  case  it  should  be  strangulated,  the  operatioB 
for  relief  of  the  stricture  is  performed  by  making  an  incision  throneli 
the  8kin  and  superficial  fascia,  which  exposes  tbe  sac;  this  is  to  be 
opened  in  the  usual  manner.  The  incision  for  tbe  relief  of  the  flrie^ 
ture  is  to  be  made  in  the  linea  alba. 


PISTULA    IN    ANO. 
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^^*        OTI 

m  applied  to  the  pTotrufaoti  of  iutPBtine  wlieu  it  bas  de- 
Smu  the  grtnn  into  the  scTrtfotn*  It  occasion nlly  entirely  ob* 
p  peniftf  and  reaches  nlmusit  to  the  L'tices.  lis  covcriugs  are 
ninal  hernia. 


r 


5ONOKWITAV    HKRNIA. 

pends  upon  a  want  of  oblitenition  of  the  cotitrcxion  hctweeo 
oetini  and  tunica  vaginalis  of  the  lesttide.  The  intestine  de- 
the  panie  maoner  as  the  testicle.  It  baa  no  ma  or  peritoneal 
►ther  than  that  in  which  it  and  the  teatidc  are  con  rained, 
most  common  in  yooTi^  male  children,  and  i»  easily  cured  hy 
iere  beiDg  a  natural  tendency  to  cloenre  in  this  tnbular  eon^ 
,weeD  the  peritoneum  and  tnnica  vaginalij.  Care  Piinnld  bo 
he  application  of  the  truss  or  compress,  not  to  injure  the 

ord. 
oung  children  n  graduated  compress  and  adhesive  strips 

leuTG  if  properly  applied. 

VSNTUAL    nERKIA 

QsiotJ  of  the  intestine  at  any  part  of  the  helly  except  the 
groin;  arid  it  may  be  the  rcj^ult  of  n  brtiisCj  wounds,  and  uo- 
hkness  uf  the  mEsclea  of  the  abdomen. 

VAGtNAL    nERNlA 

£100  of  ihe  intestine  into  the  vagina^ 

PEUIKKAL    BERKIA* 

ttimour  is  in  the  perineum,  having  descended  betweei 
*  and  rectum. 

^'tBftXSIC,    OS    niAPBmAGVATlG    BKBHJA 

Qsion  throo^'h  an  openinpr  of  the  diaphragm, 
^nc  is  BomelimeH  Ftraogulaicd  within  the  cavity  of  the  ah 
aph  an  opening  in  the  mesentery,  or  meso-colon,  or  Fomo 
peritoneum,  or  peritoneal  baud,  refiultiog  from  inflnua* 


DISEASES  OF  THE  RECTOM. 
VISTULA   IN    ANO   (PTO.  248)* 

18  said  to  be  complete  when  a  si  nun  commnnicatinp  with 

ens  upon  the  nares»    When  it  does  not  connimnJcalc  with 

but  opens  externally,  it  is  called  a  blind  external  fii^tuk; 
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ivlten  it  <>pen»  ifitcmdlj  liai  nol  esCemftUj,  it  i«  mlM  s  blimi  taltt^ 
ual  fbmta. 

If  complete,  there  iii  diBobarge  of  put,  fe^eet,  tnd  wifid,  md  tt  ii  it> 
tended  with  heat,  uDeajnnett,  tnd  puo.  The  miittf  ia  tometimes  f«0 
tortuous,  and  ofteo  niahitofu1ar<  The  iDterntl  ckrifice  It  ntomll^  ilml 
to  irtch  and  a  half  abf»vc  the  anus,  but  Mimetimes  higher.  Tot  wmam 
produciDg  it  may  varj.  It  may  originate  in  an  inflamoaaskil  d  ibi 
reetutD^  or  bj  an  absceae  eitcmal  to  it  It  ia  very  freqiusodj  CQ»» 
Docted  with  phthisis  caused  by  the  constant  copgh  lo  that  diaea«e. 

The  (rratment  for  complete  fistula  ia  generaUy  that  of  the  kotfe^  tlM 
object  being  in  place  the  part  at  rest,  and  convert  the  sinus  ield  tl 
open  anre.  The  bowels  having  bt^n  entirely  emptied,  the  index  ti- 
ger of  one  baud  being  uikd|  ia  iutrodoced  into  the  reotitiD|  asd  a  prvbt* 


Fig.  248, 
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pointed  bistoury  is  iotrodueed  through  the  filnua  into  the  gut^  na  tliat 
tta  pmbe  tonchea  the  finger;  thu!t  k<*pt  in  contact,  both  fingrr  ami  bta- 
tmiry  are  withdrawn^  conipleteiy  laying  open  the  8ina.s  and  dividinif 
the  aphincter  ani  nitii(cle.  Any  bleeding  veesc!  is  to  be  tied;  btinofv 
Hia^  by  ooictng  ia  to  be  stopped  by  stuffing  with  Hut ;  a  small  poftm 
of  lint  ia  to  be  placed  between  the  lips  of  tbe  wound »  so  as  to  pturofif 
their  closure  \  the  object  being  to  make  the  whole  track  inflame,  gfia* 
tiuUt(%  and  lieaJ  from  the  bottom.  After  the  operation,  a  dosa  of  moi^ 
phia  tnny  Ik*  given  to  promote  C|uietness  and  sleep;  and  afVer  three  or 
four  dayi*  a  d'l^  of  caaior  oil,  which  will  brinjr  owny  the  contenia  of 
tbe  bowel,  and  the  drcK^npi  of  the  wound,  8ub»equently  it  mJi  mXj 
be  nei-eaaarj  to  attend  to  deatiUiieas,  aud  prevent  tbo  edgoi  friMS 
aniting. 
If  uie  opening  be  very  high  id  the  r^c^um,  U  is  betler  to  mc  tW 
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rofcrGnce  to  the  knife,  on  account  of  the  danger  of  liemor- 
n  the  hetnorrhoidal  arteries.  The  ligature  ooly  is  to  be  used 
licsitl  cases;  it  gradually  cuts  itself  out^  and  leaves  the  pari 
ind  it,  A  bliod  68tula  may  bo  readily  converted  into  a  com- 
by  puncturing  the  intestiue  should  it  be  ao  exteraal  fistuk. 
B  in  case  it  should  be  aii  iutemal  one* 

Bn  ulceration  or  crackiug  of  the  ekiu  and  mucous  Tnenw 
[ha  verge  of  the  anus;  and  is  attended  with  intense  pain, 
upon  going  to  stool.  It  reenlts  very  ot^en  from  dyspepsin, 
siruUQistance  must  materially  affect  tlio  trealujent.  Altora- 
laxatiTcs  are  neccfeeary  bo  bring  the  bowels  into  a  healthy 
The  local  applications  are  causttea  and  auodynea,  such 
I  of  silver,  which  haa  a  soothing  ae  well  as  an tiph logistic 
jiom,  in  the  various  forma  of  ointmeet,  solution,  and  pouJ- 
oetimea  it  is  necessary  to  eicise  the  part,  or  divide  partially 
ttcr  ani  musclep 


HEMOBRHOIDS, 


Fkemorrhoids,  are  divided  into  external  and  internal.  They 
common  in  males  than  in  females^  and  rarely  occur  in  chi!- 
^e'predis posing  causes  are  whatever  tends  to  determine  the 
'  I  Tectum,  such  as  constipation,  prGgiiancy,  sedentary  habits; 
ting  causes  may  be  purging,  diarrbcea^  &c. 


BST»BNAL     FILES 

eries  of  varicose  veins,  surrounded  by  eonden?ed  cellular 

taouie  cases,  bleeding  cm? curs  from  ulceration  of  the  skin  or 

nbrane  cnvenng:  them-     When  rhey  do  not  bleed,  they  are 

fclind.     When  the  blood  has  coagulated,  they  become  hard* 

ere  is  more  tban  one. 

aiive  ireatmeut  consists  in  the  oppli cation  of  astringent 

ointments,  made  of  galls,  opium,  &t:.,  and  the  rc^aila- 

'  bowels  with  laxatives,  such  as  sulphur,  rye-mush  witU 

iiml  treatment  is  removal  by  scissors  or  bistoury ;  arresting 
lliage,  and  producing  a  healthy  ulcer.  A  recent  tense, 
Ijnay  be  successfully  cured  sometimes  by  freely  evacuating 
I  by  ft  lancet. 

mTBBKAL    PILIB 

pf  the  same  nature  as  external  ones,  of  of  a  sarcomatous 
but  more  frequently  they  consist  of  an  abnormal  develop- 
Bubmuoous  cellular  tissue,  having  the  nature  of  ereotilo 
tumour  has  a  broad  base,  und  its  surface  rcscmblca  • 
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•trawberr^r^   ni  stool    tbej  protrude^  tnd  are  attfodcd  whh  Isi 
rbage.     Tbo  gCDcriAl  bcaltb  wUl  «ufftT  by  etnai^iAtioa,  tuiliprcslioit,  pwii 
«nd  there  may  result  fistula,  prolapsusi  and  diaeiM  of  ilia  goailil 
organs, 

Titatmmt.  —  In  the  firei  place,  the  fttomacb  and  bowola  niifl  bt 
regulated  bj  laxatives ; — disanlor  of  the  iiver  must  also  be  oofreeted, 
BiDce  any  obstruetioa  of  the  portal  circulation  to  tbat  argaa  pn?di9> 
posofl  to  heoiorrUages,  or  coiigfistioo  of  all  the  cbylopoietic  Yi*ecn; 
there  be i tig  no  valves  m  tbe  veins  forniiDg  the  porlal  vein.  Ofeal 
benetit  will  result  froto  the  use  of  astringent  injeetioDSf  such  as  aolo* 
tious  of  sine,  oak  bark,  kc, ;  but  the  radical  cure  consistii  in  the  re- 
moval of  them,  by  strangulating  with  a  ligature  or  wire  applied  hf 
means  of  a  double  canuln. 

Piles  should  not  always  be  cured  in  elderly  persoDS|  especially 
with  tendency  to  diseases  of  the  bead. 

rE0LA.P8U8  ANL 

This  is  an  evcrsion  and  protrusion  of  the  rectum  beyond  the 
ind  is  dependent  upon  relaxation. 

The  extent  of  the  protrusion  varies  much  in  different  crises;  lii 
lome  instances  being  confined  to  a  small  portion  of  ibo  mucous  tnem* 
brane )  in  others,  tbe  rectum,  and  perhaps  a  portion  of  the  sigmoitl 
flexure  escape.  In  children,  worms,  diarrhcea,  straining, ^nd  crjing, 
may  promote  the  disease.  In  old  persons^  it  is  brought  on  by  vn- 
larged  prostate,  stone^  coughing,  dec.  When  th^  gut  habitually 
desoendsi  the  tumour  is  red  and  large. 

The  freatmeni  oonsigts  in  removing  tbe  cause ;  in  regulating  the 
bowels,  and  carefully  replacing  the  intestine  after  each  prol^Mtt* 
Tbe  evacuations  should  be  made  In  tbe  recumbent  pnsition, 

Tbe  geoeml  habit  should  be  invigorated  by  tonics,  and  the  tnmoar 
ibouid  be  bathed  with  cold  astringent  washes.  It  may  be  nrriMiiT 
to  lubricate  the  parts  before  reducing  them,  and  afterwanla  a  T  bawl* 
age  should  be  worn,  to  prevent  tbe  probpse. 

In  extreme  caae«,  operations  have  been  performed.     A  fold  of 
mucous  membrane  has  been  removed,  in  order  to  contract  the 
tine ;  and  a  portion  of  the  sphincter  has  been  cut  out,  in  order  to 
oUb  the  orilioe  of  the  aousu 

,  RNCrSTRB  RECTUM. 

This  consists  of  an  enlarged  and  diseased  condittoo  of  the 
Ibo  mucous  membrane  of  the  rectum,  just  above  the  anua. 

The  treatment  consists  in  drawing  down  tbe  sacs  with  m  heal  pieh% 
and  ejEcising  them  with  a  pair  of  scissors. 

•  IMPERFORATE   AKU8. 

Thu  IS  a  congenital  imperfection.  The  reetitm  tfinnioalea  in  ■  ed 
je  iaC|  at  various  distances  from  the  ordinary  locatioD  of  Uie  aiiu* ;  la 
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PS  it  is  80  near  the  eljin  as  to  form  a  proinincncp,  by  tlifl 
rollection  of  faeces.  Id  such  cages,  the  oporatiou  is  easy  and 
free  ojieoing  btiog  made  in  the  proper  direetioDy  with  rc|;n^rd 
iddcr  or  vagina,  the  meeoniuui  escapes,  and* the  edgca  are 
from  aniting,  by  the  interposition  of  a  piece  of  liut.  Iri 
ADOes,  It  is  impoesibk  to  reach  the  cul  de  sac ;  then  it  i^ 
to  form  an  artifieial  anus.  This  is  done  hj  opening  tho 
5  colon  inmiediutely  under  the  left  kidney,  nmkiiig  the  inci- 
gh  the  skin  and  fageiui  bq  as  to  expose  the  posterior  poiiiof|*i 
Rrel,  which  is  not  covered  hj  peritoneitm  at  this  purt;  ft' 
b  ittid  to  be  formed  in  the  loins,  though  it  is  necessary  to 

P  URINARY  CALCULUS, 

ire  generally  formed  in  the  kidneys  by  a  precipitation  of 
etAOC-e,  And  when  they  puss  freely  and  frequently,  I  he  diseaso 
fravei;  when  they  are  retained  and  heconie  large^  the  disease 
tme. 

tptoniB  of  atone  in  the  kidneys  are  pain  in  the  loins,  irrita* 
iUaetion  of  the  testicle,  bloody  urtrie,  and  inflammation  of 
I  The  passage  of  the  stone  through  the  ureter  causes  most 
levcre  pain  in  the  loins  aad  groin,  faintness,  ami  5icknfi*3 
1,  which  may  last  fur  several  daysj  and  is  only  relieved  by 
tutcring  the  bladder. 

itment  f^nr  a  jit  of  the  ijra\>el^  as  these  attacks  are  called, 
t»leediag,  warm-hath,  large  doses  of  opium,  soothing  ene- 
tii  and  diuretic  drinks,  spirits  of  turpentine,  tfec.  Tho 
liilt  is  the  passage  of  the  calculus;  hut  sometrmea  it  ta 
the  kidneyf  increasing  in  size,  and  assuming  tho  braacb- 
[ihe  pelvis,  calices,  and  iafundibula-  It  does  not  always 
pnTenience,  but  generally  is  attended  with  wasting  of  ihe 
ppuratloti,  the  abscess  bursting  into  the  colon  or  loina. 
i!  cul  us,  lodging  in  the  bladder,  and  not  being  discharged 
10  urethra,  serves  as  a  nucleus  for  furiher  deposit;  any 
iy,  such  as  a  needle,  drop  of  bk>od,  or  bullcr,  may  serve, 
iioleiis.  The  symprtoms  of  stone  id  the  hladder  are. 
pen,  irresistihle,*  unrelieved  desire  to  make  water  j  paio 
puis,  and  elongation  of  the  prepuce ;  sudden  stnppnge  of 
fin  urination,  and  its  rc-establiijhincnt  by  change  of  pttsi 
irinc  being  mixed  with  mucus  and  sometimes  wiih  blood; 
i  but  a  sound  can  positively  prove  its  existence.  Many  of 
ms  are  simulated  by  other  diseases,  such  as  stricture  of  tho 
large d  prostate,  irritable  bladder,  &o.  The  rectum  sjni- 
^cially  in  children,  and  hemorrhoids  or  prolapsnfl  ani  aro 
ir.  tStunes  \My  m  their  form,  size,  color,  con^isiencr^  and 
puposition;  some  are  rough  on  their  surface,  others  smouth* 
Hre  frequently  of  an  oval  shape.     The  sisc  may  be  that  of  a 
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pea,  or  that  ot  a  goose-egg.  The  most  commoD  color  is  a  light  browD ; 
80IUC,  however,  are  nearly  white,  others  nearly  black.  Some  are  B(»ft 
and  friable,  and  crumble  easily ;  others  are  flinty,  and  require  great 
force  to  fracture  them. 

They  are  most  generally  composed  of  lithic  or  uric  acid,  lithate  of 
ammonia,  phosphate  of  lime  and  magnesia,  oxalate  of  lime,  and  carbo- 
nate of  lime.  The  lithic  acid  stones  are  perhaps  the  most  common: 
they  are  oval,  flattened,  of  a  fawn-colour,  and  consist  of  concentric 
laminse;  the  phosphatio  stones  are  high-coloured  and  friable.  The 
oxalate  of  lime  forms  the  mulberry  calculus,  which  is  the  hardest 
stone,  of  a  very  dark  colour  and  a  very  rough  surface.  The  nuuilier 
existing  in  the  bladder  at  once,  may  vary  from  one  to  several  hundred. 

The  formation  of  stone  is  consequent  upon  a  derangement  of  health, 
deficiency  of  exercise,  indulgence  in  animal  food,  defective  condition 
of  the  skin,  and  dyspepsia.  It  is  also  dependent  upon  climate,  age, 
locality,  and  hereditary  influences.  The  immediate  cauife  in  every  case 
cannot  be  discovered ;  some  suppose  that  the  character  of  the  water 
drank  influences  its  production.  Stones  are  sometimes  encysted  in 
the  prostate  gland  and  urethra. 

Treatment. — Gravel  may  be  prevented  or  mitigated  by  attention  to 
the  skin  and  digestion,  the  use  of  acids  or  alkalies,  dependent  upon  the 
diathesis  of  the  patient  manifesting  the  disease  ',  but,  after  the  atone 
Las  been  lodged  in  the  bladder,  it  cannot  be  removed  by  medicines  * 
surgical  means  must  be  resorted  to. 

tSoumlhif/. — This  requires  great  tact  and  care  in  its  perfonnancc, 
and  must  only  bo  attempted  when  the  condition  of  the  patient  is  nio^t 
favourable  ;  if  performed  immediataly  after  a  journey,  or  during  a  fit 
of  the  gravel,  the  conficquences  might  be  serious.  A  sound  is  a  sulid 
steel  instrument,  resembling  a  catheter  in  shape,  but  having  its  cur- 
vature much  nearer  the  extremity,  and  a  broad  flattened  handle.  Tiie 
patient  should  be  placed  in  a  recumbent  position,  and  the  urine 
retained  in  the  bladder  for  some  time  previous  to  sounding.  The 
instrument  being  carefully  introduced,  can  be  moved  about  in  the 
bladder,  and  when  the  stone  is  touched,  a  distinct  click  will  be  heard, 
and  a  sensible  impression  of  impingement  will  be  felt.  There  arc 
many  sources  of  error  in  sounding:  the  instrument  may  pass  over  the 
stone,  when  lodged  in  the  inferior  fundus  df  the  bladder,  or  the  stune 
may  be  small  and  encysted  in  the  mucous  coat ;  on  the  other  hand, 
we  may  bo  deceived  by  the  sound  grating  acainst  a  diseased  prostate 
or  sandy  matter  in  the  urethra.  In  case  of  difficulty  in  detecting  a 
stone,  it  is  better  to  repeat  the  operation  frequently,  the  patient  bein^ 
placed  in  difierent  postures,  than  to  prolong  the  exploration,  at  the  risk 
of  producing  inflammation  of  the  bladder.  Having  detected  the  stone, 
it  is  possible  to  form  some  idea  of  the  siie  and  number  by  sounding. 
Some  have  attempted  the  disintegration  of  the  stone  by  injecting 
various  solntiona  into  the  bladder;  bnt  the  most  common  operatiuDi 
•re  Lithotomy,  Lithotrity,  and  Lithotripsy. 


X  I  T  II  O  T  O  II  T  . 

ia  in  ancient  operation,  modified  and  improved  in  modern 
It  18  to  be  performed  in  children  and  in  old  persons,  when  the 
nsisU  of  the  oxalate  of  lime,  and  wheo  there  is  stricture,  or 
prostate. 

liffereot  modes  of  performing  the  operation  are  the  lateral, 
d  bilatenl.  The  lateml  is  mo«t  common,  and  Is  performed  in 
ner. 

atient,  having  been  properly  prepared  by  enjptying  the  bowel 
Ding  the  urine  in  the  bladder,  h  placed  upon  a  table  of  conve- 
ighty  and  firmly  bandaged  hand  to  foot,  with  bis  knees  ele* 
A  staff  as  large  as  the  urethm  will  admit,  and  deeply  grooved 
mvex  and  left  side,  is  then  introduced.  Two  assifitanta  sepa- 
knees^  so  aa  to  expose  the  perineum,  which  ought  to  he 
baved.  The  patient  is  then  to  be  hrouj^ht  to  the  edge  of  the 
i  the  surgeon  seats  himself  in  front  with  his  instruments  in 
er,  and  conveniently  at  hand.  Tho  staff,  being  brought  in 
rith  the  stone,  is  well  hooked  up  under  the  symphj?Bis  pubis, 
)res^  down  upon  the  rectum,  and  then  given  to  a  third  ns- 
rbo  is  directed  to  bold  it  vertically,  and  also  cDftrged  with 
Ae  scrotum  out  of  the  way. 
~|dd  with  a  scalpel  is  made^  about  three  inches  long^  uom- 


_oiit  one  inch  behind  the  scrotum,  and  extending  down 
toutwaids  to  a  point  between  the  anus  and  tuberosity  of  the 

nd  even  beyond  it.  Various  measurements  are  given  by 
^rpeons  as  to  the  point  at  which  this  iii  to  be  commenced. 
Hformed  surgeon  should  depend  upon  an  absolute  measure 
fetccount  of  the  difference  which  exists  in  different  patients. 


wHfc  fd;mow  to  Ibe  «iit  «rf  dqtfk  «f  tW  pcriann.     Bmx 
tmm  Uatelf  of  iW  fnbM»  mm  of  ike  fmUte  gkod  hy  mm  ^%m 
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tM  behifxL     HaTiii^  cut  iknMk  iIm  «a  avJ  «fKHfe»l  finm  of 

tb*  pcrtacBsi,  wkic4  ii  tcij  thkS,  MpecUljr  fa  fct  penoiM, 

vert«»  penaei  mmJc^  iIm  twiiiiPtimi  yefi»ri  a«ttr|,  iW 
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gof p  thf  •taff  niBj  now  be  fell  in  the  mHbr*.  By  mrtns  «f  ibo  6i  ^f 
ftnd  Oftil  tbia  ttwoe  tboiiM  be  iDcretardi  snd  the  urtthrm  ot)#^ned  by  a 
blptauryt  which  will  be  indicated  by  i  flow  of  urim?.  Tbo  porjrot 
ihoold  DOW  be  introduced  inio  the  wound^  with  it:*  Wak  nef^ur?!/  fitrd 
in  lUo  gnxire ;  it  is  then  pujihed  io  ihc  direction  of  the  bladder^  ntuing 
Ibrottgb  tin  D<'ek  and  prr#tate  inland.  Care  oiqaI  be  lakrn  to  d«*pfr«« 
'.bit  Laodle  of  the  gorg«t  wbilit  making  thia  thrust,  for  hu  uf  wt>iiD«U 
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urn,  Uriiic  gushes  out,  the  gorget  la  carefully  removed, 
rmodinj;  the  internal  pudio  artery,  aod  the  firjger  intro- 
be  b Wider  to  discover  the  stone,  its  position,  and  size,  A 
forcep»  are  tben  introduced,  and  the  stone  ^nispcd  \n 
Tthat  Us  i«bort  di^iinetcr  ahull  engage  in  the  wound,  wheoo 
delivered  elowly  and  gm dually. 

imposfiible  to  remove  the  «tooc  through  this  opetjitig,  it 
ilargcd  with  care,  on  the  same,  or,  if  necessary,  the  other 
kt  as  removaly  the  ioger  must  again  be  lutroduocd,  to  s6« 
pnother  stone. 

^der  being  freed  from  all  calculus  by  the  forceps  or  synnjro, 
introduced  into  the  bladder  through  tbe  wound,  by  which 
s  to  escape.  The  patient  is  then  put  to  bed,  with  the  knee,s 
ether.  A  small  cup  or  saucer  Teceives  the  urine  from  the 
bre  hemorrhage  may  result  from  a  wound  of  the  bulb  oi* 
ppongi<j«uiiir  or  from  cutting  tbe  urethro-bulbar  artery.  If 
■nnot  be  applied,  it  must  be  (^01ll pressed  by  the  fiuger  m 
y  be  necessary. 

lay  also  he  a  venous  or  arteriHl  oozing,  which  i»  to  be  ar- 
pemoving  the  tube  and  cranuuing  the  wound  with  Hnt,  a 

rg  introduced  through  tbe  urethra.  Should  ibere  be  no 
the  tube  is  to  remain  until  the  wound  has  graiiuluted 
Ind  the  urine  has  cofunicm'ed  to  flow  flora  the  urethra, 
fcfer  to  open  the  b bidder  with  a  i4CJiJf>el^  having  confidence 
nomieal  knowledge,  and  eonstdering  the  gorgt^t  an  a  clumpy. 
La  remnant  of  olden  times.  Others^  UBe  a  concealed  bls- 
mg  either  upon  one  or  both  ^ides  of  the  ureJira.  Beside** 
terious  instrumental  modificattonii  of  the  gorget,  and  seal- 
kftks  attactied. 

Ir  five  weeks  the  wound  is  healed, 

|l  Qpertftvm  is  performed  by  making  an  incision  through 
|ba,  opening  the  bladder  where  it  is  not  covered  by  peri- 

t»is  is  on  is*  necesfiary  where  the  stone  is  of  enormnun  size, 
diflea^ed,  or  tbe  space  between  the  tubero«iitles  of  the 

fied. 

rf/m^ji,  is  much  less  frerjuent  than  in  men,  becanifie  the 

us  is  more  readily  passed  by  the  urethra.  Should  it  be 
incrense  in  siztiy  it  may  be  removed  by  dilutiiifr  the  ure- 
jlitly,  or  by  the  latenil  operation,  making  the  inci.'^ion  from 
If  the  uretbrUf  and  through  the  neek  of  the  btadder.  In- 
tof  urine  ia  apt  to  folluw. 
h^etual  operation  oousists  in  cutting  into  the  bladder  from 

f  niguifies  the  boring  or  dnllmg  the  stone,  and  has  been 
psfuTly  occompliBhed  by  Civiale.     Hb  iuatrunient  consiatJ 
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of  a  straight  caoula  oontaining  a  drill  and  thrve  clawi  which  ean  bt 
protpided  after  its  introdaction  ioto  the  bladder.  These  claws  ars 
equally  liable  to  catch  the  coats  of  the  bladder  as  well  as  tho  stono, 
and  the  operation  has  been  superseded  by  the  following. 

LITHOTBIPST. 

This  implies  the  cnitihing  of  the  stone  whilst  in  the  bladder;  and  il 
is  preferred  to  all  other  operations  for  disintegration. 

The  cases  roost  favourable  for  this  operation  are  adults,  where  the 
urethra  is  free  from  stricture,  the  bladder  free  from  irritability  and 
not  contracted,  and  the  prostate  not  enlarged.  A  mulberry  calculus 
would  be  unfavourable  for  lithotripsy,  on  account  of  its  hard  cha- 
racter. 

The  instrument  most  frequently  used  is  Heurteloup's  (Fig.  251),  nr 
a  modification  of  it.     It  consists  of  two  blades,  which  slide  one  up<>D 

Fig.  251. 


£ait: 


the  other,  the  extremities  being  slightly  bent.  It  can  be  introduced 
into  the  bladder  as  a  sound  or  catheter,  and  afterwards  the  blades  are 
fieparated,  to  grasp  the  stone.  In  the  original  instrument  the  male 
hlade  was  struck  with  a  hammer,  and  thus  the  stone  was  broken  ;  now 
the  crushing  power  is  that  of  a  screw,  variously  adapted, — that  of  Mr. 
Weiss  being  most  simple  and  perfect. 
The  extremities  of  the  instrument  have  teeth  (Fie.  252)  to  retain  the 

wile 


Fig.  252. 


stone  when  grasped,  and 
also  fenestrte  to  allow  of  the 
escape  of  sand  or  powdered 
stone. 

The  patient  must  be  pre 
viously  prepared  for  tht; 
operation,  by  regulation  of 
the  general  health,  dilata- 
tion of  the  urethra,  and 
distension  of  the  bladder. 
The  patient  lies  on  a  eon- 
venient  table  or  bed,  with 
the  pelvis  elevated,  ao  aa  to 
throw  the  stone  into  tho 
fundus  of  the  Madder;  flho 
liUdder  must  bo  full,  ao  aa  to  prevent  ita  eoaU  from  beiog  eatuii^ 
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rt^t,  Tf  urine  cannot  be  retained,  t<>pid  water  must  be 
The  instrument  must  be  oilc^d  and  warm. 
►ncouoterin^  the  Rtone  and  fairly  jrrasping  it,  an  operation 
|uire9  tact  in  manipululion,  the  stone  is  crushed  by  slowly 
ittlly  turning  the  screw.  Then  the  inMrument  should  be 
\f  and  when  the  irritation  has  8ubsided^  subsequently  intro- 
crush  the  fragnientn.  Thus  many  operation?  may  be  re- 
^duce  the  etone  into  fragmentii  au^cienUy  gniaJl  to  paas  the 

be  expected  that  fragments  will  eseape  at  the  fir?t  urina- 

?r  treatment  should  consist  of  diluent  drinkH^  und  bhuid 

^  accelerate  their  passage;  and  it.  may  be  that  the  hip4j4itl|* 

jnemata,  and   leeches,   will    be   required.     The  sources   o| 

the  irritability  of  the  bladder,  and  urethra;  inflammation 

Iting  from  the  irregularity  of  the  fragments,  and  too  fre- 

iut  lion    of  the   Jtistruinent.      Sometiiues    f ragmen ts   are 

their  pa85age  through  the  urethra:  a  bniigie  or  catheter 

Itroduced,  of  large  eiae,  and  the  fragment  pushed  baek  into 

If:  should  it  become  iinpictc^d,  it  may  require  a  epeeial  in- 

m  extraction,  or  an  incision  irt  the  perineum. 

inHtrumeut  is  used  by  many,     h&  extreniitiee  are  con* 

.  link  :  thus  a  loop  h  formed  to  grasp  the  stone  when  the 

epanited  in  the  bladder.     By  the  opf^ratiou  of  the  Rcrew, 

kjade  is  pulled  upon  the  male;  whereas  in   Heurteloup's 

poi^hed  u[>oii  the  female, —  thus  in  the  latter  there  m  leas 

oe  fragnientB  or  Band  being  caught  between  the  bladea, 

impede  the  moveujent. 

IJ 
VENEREAL   DISEASE. 

of  tliifi  diseaee  is  involved  in  BOine  obecurity,  although 
believed  to  have  exi&ted  from  the  earliest  "gea.     It  con- 

Srrrhaa  and  Sj/phtltn^  which  arc  u^sually  considered  aa  dia 
,  although  lliere  are  high  authorities  to  the  contrary, 

L  GONOREH<EA. 

pi  is  an  acute  iufiammatton  of  the  lining  memhrnne  of  tht 
jimenctng  in  its  anterior  portion.     It  is  caui^ed  by  tniitter 

t',  during  sexual  intercourse.  In  about  five  dnys  a  dtH' 
rs,  although  it  may  occur  in  a  few  hours,  or  not  until  ten 
'tioD. 

L  —  Heat,  itching^  rednesa  of  the  glans,  and  swelling  of 

the  urethra;  the  stream  of  urine  is  small  and  attended 

and  Bnjnrling;  the  swelling,  redness  and  pain  increase | 

is  no  Jongir  limpid,  but  turbid,  purifitrm,  and  profuse, 

ng  mixed  with   blood;  the  thighs^  loins,  testielcS|  and 
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groini  Bjmpatliizo  in  a  dull  pain,  aod  then  maj  t»e  fever. 

mav  occuFj  which  lii  nn  intensoty  pamfut  erection  of  tti«  penii^ 

is  bent  liko  a  bow,  with  the  ronvnity  upwards:  this  is  owing  io  i!i« 

corpus  gpongiosuin  being  filled  with  lymph,  which  prcvcotii  itii  csm>- 

sion  by  b]o<)d.     It  is  aggrarabed  by  the  warmth  of  the  bed,  mud  votnp* 

tunas  dreams.  ,^^ 

The  glans  mtj  become  excoriated ;  the  prepuce  ci»deiiiiiaui«  ia^H 
JuciDg  phymosif ;  a  ^yoipatbotic  bubo  may  form  in  the  groiOi  or  ir^^ 
abtice^s  in  the  perineum. 

The  joints  mny  be  painful  ha  in  rheumatisfn  ;  the  ti^stioW  aweJl  tii4 
inflame,  constituting  orchilia,  eepeeiulty  if  the  patient  ia  itsipru^eoi 
ei^n:;ise,  during  which   the  discbarge    dituinttthea.     Aa    iLe  oit^bitii 
declines,  the  discharge  reappears. 

Gonorrbcea  is  capable  of  self  cure;  the  symptoms  gradimlly  iub- 
aiding,  and  the  discharge  diminit^hing,  and  becoming  mii«ou0  is  if* 
chamctcr:  it  is  then  a  fff^ff^  which  is  without  pain,  rednesAf  Itc.,  but 
which  is  readily  rekindled  into  ao  intlammatory  gouorrba»  by  ieipro- 
denee  in  diet  or  exercise, 

TrfSimmt, — In  the  earHest  stage » the  eetrotic  or  aboriii*e  |>Taji  lias 
Wn  iiighly  recommended,  if  the  disehargv  has  not  reaxsbed  ib^  svp 
purative  crisis.     A  strong  solution  of  nitrate  of  eiher,  used  proper! j 
With  a  glass   syringe,  may  cut  short  the  disease   at    the  outset 
tihuuld  be  used  but  once  or  twice,  and  acts  by  neutraltxing  tli«  xt 
as  an  antiphlogistic^  and  also  coats  the  urethra  with  a  61iit  wkicb 
tects  the  villous  surface      This  treatment  generally  faiU^  e'tpeei»Uy 
irriuble  temperaments,  and  when  not  used  in  the  earliest  stage ;  ainl 
if  not  succeeding,  is  followed  by  an  aggmratian  of  syroptoms. 

In  the  treatment  of  gonorrbcea,  it  ia  to  be  remembered  iKmt  ibv  trvt 
attack  is  generally  the  most  severe;  hence  the  importance  of  tvv^, 
which  b  seldom  complied  with.  Low  diet,  purging,  and  tartar  muHk 
as  an  antiphlogistic  and  antaphrodisiac,  together  with  the  free  adsla- 
n»tration  of  the  super-tartrate  of  potash  and  nitrate  of  potash,  are  ilia 
most  reliable  remedies.  Opium  and  camphor  are  also  useful  aft  atglit, 
in  prerenting  poinful  erections  and  cbordee,  and  a  warm  batK  ia  mimi 
serviceable.  Mucilaginous  drinks  may  mitigate  the  ardor  uriims* 
Jjeecbes  and  ice  to  the  perineum  are  sometimes  very  advantitjreouA. 

The  dischnrge  now  must  not  be  suddenly  arrested,  else  by  mala^ 
tasis  the  testicle,  bladder,  or  prostate  become  involved.  8lvnii|c  if*- 
j**ctionB  are  very  injurious,  although  they  may  teniporarily  arre»t  tke 
discharge.  As  the  inflammatory  symptoms  subside,  weak  aatrinjEevt 
tnjectiuns  may  be  used  with  a  glass  syringe:  sulphate  of  copper,  tin 
alum,  ur  irt»n,  in  the  proportion  of  half  a  grain  to  the  ounce  of  wat- 

CvImU  and  nqniifM  arc  rcrpedi«3  wliioh  seem  to  exert  a  sp*xific 
flucDce  on  the  urethm  :  the  Intter  fn»v  be  given   in  almo«it  all  ptagrs 
of  the  disease;  but  the  f«irmer  E.honld  be  foiitricted  in  it«  sdmi 
tiou  to  the  latter  stage.     Tbefe  mi^^icincs  oftep  dp  harm,  when 
mttrtd  ID  (oc  loi^,  by  inducing  a  ehronic  disease  of  iba  bMder, 


ttfa 


cat      I 
rr^^^ 

uiain*       | 
a  priw 
adder, 


lyiTHipfif  diucbarpe.  Tn  I  he  chrnnic  sfngc  of  tlie  dii?t^a«c, 
rge  inav  be  beDefited  hy  weak  solutions  of  nitrate  of  silver, 
k  solution  of  cLlonde  of  zinc.  Id  8  gleet,  a  large  bougie 
\  into  the  uretbra,  wiil  oftun  prove  of  im mediate  service, 
bgnnorrbcca,  or  balatutia,  is  a,  discbarge  from  the  prepuce 
Itften  induced  by  want  of  clean linegs,  or  gonorrboial  inat- 
dution  of  nitrate  of  giher,  and  frequent  application  of  cold 
Qure  it. 

ire  to  be  removed  by  the  scissors  or  knife,  and  tbeir  bascv  ; 
itb  nitrate  of  silver,  or  nitric  acid. 

Buffer  less  than  men,  althougli  the  vagina  is  involved  a* 
*  urethra.     The  ayuiptoms  are  the  discharge,  swelling,  pain 
tioDf  sitting,  aud  walking,  achiog  in  the  back  and  loins. 
itmcnt  is  upon  the  same  principles  as  in  men ;  stronger  in- 
lay  he  used  without  the  danger  of  stricture  j  and  lint  satu- 

medieated  solutions^  retained  id  the  vagina.     Young  girli  , 
\  §purious  gonorrlioMi  and  Icucorrbcea,  from  which  they  ar  ' 
'uJly  di&tingui*»hed.     Lt*ucorrha*a  is  chronic  in  its  character  ' 
irst,  tt tended  wirh  laasitudej  pain  in  the  back,  pfdlor,  irregu- 
ntioDj  and  ibe  urethra  is  not  involved  generally. 

m  comprises  all  diseases  resulting  from  a  certain  vircf. 
p  St/vrpfoms. — After  one  or  I  wo  daya'  incubation  of  the 
pistule  forin.s,  and  the  ulcer  is  established  at  the  j?ixth  day. 
tttended  with  redness,  itching,  and  heat;  then  a  vesicle  ap- 
»m^  purulent,  breaks,  and  an  ulcer  is  formedH  This  u  cir- 
*1,  excavated,  and  pale,  with  a  bright  red  areola;  the  di«- 
biDi  ichorous,  and  infectious;  fi  nail  j^  flabby  granulations  and 
►n.  If  the  virus  touches  an  abrasion,  the  sore  may  appear 
rbis  Bore  is  not  bo  be  mistaken  for  a  con»mon  ulcer,  or  abra- 
es.  Mo8t  frer|ucntly  it  is  situated  on  the  coUum  behimil 
^  the  most  unfavourable  position  h  the  fro^numj  which  it 


li, — If  the  ulcer  is  freely  caulenzed  before  the  sixth  day, 

I  destroyed,  the  ulcer  converted  into  a  simple  one,  and  the 

hcontaniinated.     Afrer  the  application  of  nitrate  of  siker, 

be  used,  or  water  medicated  with  aromatic  wine,  or  chloride 

ranulation  and  cicatrization  are  treated  as  in  any  other  case, 

Mtnple  venereal  ulcer  heals.  . 

^  BUHTlfttAir    OE    TUtri    OlfANCES. 

Ml  circular,  much  excavated,  with  hardened  base  and  edges  j 
pkce  is  of  a  tawny  or  brownish  hue,  covered  hj  a  thin  pel- 
lecura  moat  frequently  on  the  glans  penis  or  the  skiQj  and  is 
itary,  and  has  no  areola. 
be  treated  by  the  application  of  lunar  caustic,  and  the  inter- 
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nal  adniinistrntion  of  mcrcnry  and  iodide  of  potasli.  Mercury  liaitteiii 
the  cure  of  the  primary  sore,  and  affords  security  against  accoudary 
consequences,  especially  of  the  Uuoterian  chancre;  some  geueral  con- 
stitutional treatment  may  also  be  necessary.  Jiluo  pill  may  be  given 
every  night  and  morning,  until  the  gums  arc  slightly  sore,  and  there 
ia  a  slight  increase  of  smiva :  its  action  should  l^  mjuntained  at  this 
point  for  several  weeks. 

PHAOBDKNIO    CHARCBI. 

This  is  rapid  in  its  progress  and  painful ;  the  surface  yellow,  and 
dott<!d  with  red  streaks;  the  shape  irregular;  edges  ra^igcd  and  uodor- 
mined ;  their  discharge  is  thin,  profuse,  and  sanious.  Those  ulcerv 
eat  deeply  into  the  skin  of  the  penis  and  surrounding  parts.  This 
chancre  is  apt  to  occur  in  those  whose  constitution  is  broken  duwu 
with  drink,  debauchery,  prostitution,  and  mercury;  mercury  uaually 
aggravates  it. 

Treatment. — As  a  local  application,  the  nitrate  of  mercury  is  moitt 
beneficial ;  the  chloride  of  zinc  is  also  calculated  to  arrest  the  spread  of 
the  disease.  The  constitution  must  be  supported  with  topics,  stimu- 
lants; and  good  diet. 

BDBO. 

Bubo  is  an  inflamed  lymphatic  vessel  or  gland  leading  from  a  veno- 
real  ulcer ;  the  glands  may  inflame  from  a  wound  of  the  fK}*^\  or  from 
gonorrhoea,  but  a  real  syphilitic  bubo  is  the  result  of  absorbed  virus. 
Buboes  vary  in  the  rapidity  of  their  development,  and  some  are  termed 
acute,  others  chronic ;  the  former  hastening  to  suppuration,  whilst  tho 
latter  are  indolent.  If  one  gland  only  is  aflfectcd,  and  that  above  Pou- 
part's  ligament,  and  it  rapidly  suppurates,  it  is  mast  probably  caus<*d 
Dy  a  non-indurated  chancre,  if  one  exist;  but  if  many  glands  arc  in- 
volved, and  they  arc  deep-seated;  the  cause  has  been  an  indunite<l 
chancre. 

Treatment. — An  acute  bubo  will  often  yield  to  rest,  leeches,  fomen- 
tations, &c.,  but  if  the  venereal  virus  shall  have  created  pus  in  the  in- 
terior, leeches  and  cold  applications  will  rather  retard  the  cure. 
j'oulticcs,  and  early  evacuations,  are  then  most  to  be  relied  on.  Ex- 
tensive collections  of  pus,  and  sinuses,  are  often  the  result  of  delay  in 
eliminating  the  virus.  The  opening  of  a  bubo  at  an  early  stage  with 
a  sharp  lancet,  even  should  no  pus  exist  within,  empties  the  congealed 
vessels,  and  rather  promotes  a  cure.  Blisters  and  iodide  of  potaAsinm 
will  be  found  of  use  in  assisting  in  absorption.  In  an  indolent  bubo 
an  alterative  course  of  mercury,  and  good  diet  are  necessary. 

ConstituHonaf  Symptomn. — These  are  secondary  and  tertiary. 

The  Berondary  symptoms  speedily  follow  the  primary,  usually  during 

the  second  month ;  consisting  chiefly  of  general  eruption,  affection  <rf 

the  thioat,  fever,  change  of  complexion,  dryness  of  hair,  rhenniaiio 

^|«ins  in  «houlder  and  knee,  headache.     Difierent  kinds  of  emplion 


STRICTITEK    Of    THB    URETHKA 


441 


1  kinds  of  primary  sore.  allliotigK  thote  mny  be  irrcgu- 
his  resE>ect.  SecoDdary  sjinptoiiis  are  traiifeiuissible  from 
child. 

ml. — The  object  ia  to  nstlsi  nature  in  the  elimination  of  the 

fnoe  we  should  not  suppress  the  eruption,  but  act  on  the 

ejs,   bowelSf   and   other  organs   of  eiccretion.     Tiie   throat 

fomented,  and  touched  with  nitrato  of  silver.     Mercury  i 

iBed  if  possible^  especially  in  scrofulous  weak  tempera  men  tsj' 

he  constitution  is  broken   by  dissipation,  or  the  previ^un 

'ercury.     Small  doses  of  corrosive  Bublimate,  or  the  protio- 

lercury,  is    the  best  form   of  adminis^tration.     The  iodide 

B  the  moet  effective  remedy  in  this  disease.     It  h  piveu  ia 

or  5  grains  three  times  a  day.     Baths  are  most  importunt; 

iheir  value  is  increased  by  medicating  ihern.     Sulpliur,  and 

ions  of  mercury,  gcem  to  exercise  the  best  iniuence  upozi 

leetions  of  the  skin. 

Si/mpfonu. — The?e  seldom  occur,  except  after  the  worsa 

it,  unless  mercury  hais  been  rashly  used.     The  poriosteura 

ire  affected  by  a  chrooic  inflammatory  process.     Suppuni- 

mnd  necrosis  result;  also,  stiflT joints,  tubercular  formations 

^  and  condyh^matoua  tumours.     Destruction  of  the  gums*, 

nicss,  syphtlftie  sarcoeele,  and  iritis,  arc  also  among  the 

■ft.     Theiie  symptoms  are  not  traneiDiB.<ible, 

nt,  —  More  dependence  is  to  be  placed  up<^n  the  iodide  of 

than  any  single  remedy.    The  general  remedies  will  consist 

regimen,  and  alteratives.     Opium  and  blisters  are  DeoeSvj 

e  the  pain  in  the  bones  at  night. 

WSEA8ES  OF  TOE  CRINO-GENITAL  ORGANS. 
8THICTUBE   OF   THE  URETHRA. 

SPA9H0OIC     STBlCTUaa 

m  spasm  of  the  muRcles  of  the  perineum,  or  upon  contrac* 

in useular  portion  of  the  urethra.  It  generally  occurs  in 
I  some  permaoent  obstruction.  Exposure  to  cold,  and  in- 
drink  also  favour  an  ottaek,  which  usually  occurs  al\er 
ntharideft  absorbed  from  blisters  produces  the  effect. 
It. — Sudden  retention  of  urine;  great  straining  and  desire 
'»lhe  bhidder  becomes  distended,  the  countenance  anxious, 
lick,  the  skin  hot;  at  last  the  urine  dribbler  or  the  bladder 
i&d  extravosate  into  the  peritoDeuni}  or  perineum. 


IITFLAMM  ATORT    0  T  R  I  C  T  U  It  ■  , 


nether  variety  of  the  above,  generally  caused  by  abuse  of 

ipoBure,  or  i!(ten*pe ranee  during  acute  gonorrh<Ka. 

I.  — *A  catheter  should  be   introduced  at  once      Thia  » 
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ftgtU  b>  intfododtig  m  krg*  mn  iii4tni»«ol  M  ike  |»rts  viD 
o|^  «li4  Rtreuliiiig  tb«  pGob  fontftrvl  qo  tke  eftlkeier»  «li«M  ^^^  i 
%hm  tene  Ctme  dboaltl  be  dtrrcli^  tc»want»  tKt  iif>|i<  '         ' 

ntfiltn,  tfod   preeiad  ^lendtJy  but  grDtlj   •gminet  ftBj 
Kt?!  f  tlie  t|«8iii  niftj sbo  be  ptfNioeed  by  UaidtR^^  wttf«i  ^ 

11^.  Jur,  biKienaiD  enemmta,  end  cold  wiler  upon  ib«  fmiiafc 

dbuyiU  nil  ttiCM!  tnciiti^  fsil,  end  \tte  be  mdangered,  tlMi  bladto  i  ~ 
bo  panctured  litjiti  Lbe  reclotiiy  or  opeoed  bj  •  pctwitail  iinliea 

Tbui  t«  i  contrmtlioo  from  pefUMiient  tDflAmtusUoii^  ptaetie 
baring  i»k«*D  pUce  in  ibe  submoooiiB  oellubr  tiiftsiie.  Tiie  ^wranm 
tlii»  iriflspiniJiiioo  m«j  be  dtp,  renery^  kicki  ar  bloim,  riditif  on 
bMk,  tcrid  urints  dnnk'mgSy  &e.  Tbe  mo*!  frequent  «i>j  mre  at  ibe 
eommeooenient  uf  ibe  niembrmiioiis  portioo  of  tbe  nretbrBi  ftiHl  sbo 
vitliin  »  few  ificbee  of  tbe  ekns  peiue»  Tbe  cr<!cfvf  and  obyrrr  tif  coo. 
treclioQ  varj  :  eomeliDee  Uie  elliclvre  is  very  tigbt,  bat  Hnittcd,  »s  if 
ft  tbreed  bad  been  tied  eround  tbe  uretbrv ;  more  frequently  it  k  oC 

EMter  est«tit,  contiouing  from  a  qiurter  of  to  incb  to  eeTetml  tadiei*. 
\  ^  uri^  mij  exbt  at  once.    Bebind  tbe  sliiclute  tbe  ortelbm 

is  4 1  uud  fienrce  to  catch  a  mlcultia. 

S^mf*f*nn$. — TbcM  eoinc  on  gradually:  tniddle-tptd  tteo  ai%  nnoit 
liable.  iTinatton  ie  freqaent^  ti^dious,  and  painful:  ibe  aftiiaiii  b 
tbin,  twisted,  or  forked.  After  urioatioD  a  few  drop<%  pass  wbleb  bad 
collected  bclitod  the  stricture,  l^in  in  tbe  penneuin^  tbt]^b%  afi4 
Mna;  ertfctloii  ia  often  patnfal :  semen  does  not  eitcapv  iu  coitioo^  but 
pi«aea  into  the  bladder,  and  afterwards  is  voided  with  tit  nnnf-  -  rhdl 
and  fever  constantly  occurring,  as  in  ague ;  a  ali^bt  dincharf« 
at  tbe  end  of  tbe  peiiia  opon  rinnp  in  tbe  roon-M-  -  •  »!•♦»  tcati^.<.,»  ,,  v- 
tunii  and  bowels  sympathix^,  and  the  general  i  L^. 

Trfiitmrttt  —  Ut.  Dilatation  by  bougies  oi  i.^  **iMt:  metal,  wlvet^ 
or  gum  ela«itic,  of  huffiiiit^ut  sisc,  since  email  bougi«!8  are  mt.?v  apt  to 
entangled  (han  large  ones.  The  natural  stnictures  are  not  to  be 
taken  for  Btricturi^ip  vis^  an  enlarged  lacuna  in  Ibe  fuaia ;  apaaai 
contraction  of  the  accelerator  oriniv  muscle  ;  the  triangnUr  ligai 
and  prostate  gland.  Tbe  operatioo  must  be  frcfjucnt  and  la 
until  the  care  is  OfMnplcte,  and  even  afterwards,  to  pn-trnt  rvt 
tliiM  dt'M^MAo,  which  is  not  uneointuou;  indeed*  there  10  ntJ  eci 
thiit  it  will  not  return,  2d.  Cnu^tie  applied  tirmly  to  tbe  (»trieliaP»i 
it  deiitruys  irritak^li(y«  but  is  more  advantageous  in  «trit*tiirc  near 
glana  than  the  bladder.  Hd.  PunrtHratiim^  by  nicairn  of  a  laoeed 
itilet,  intnxliiced  coticcaled  in  a  silver  canula;  after  tbe  divUiou,  a 
catheter  ii  to  Ix?  intn^dufrd,  4tli,  Opmimj  the  urftAni  ihrough  the 
|icTtneum,  rr«enibling  a  litbotonty  nperat)4in;  a  cathtftrr  ta  th«:u  mti^ 
dooed  into  Ibe  bladder,  and  tbe  wonnd  heals  over  it. 
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the  refluU  of  abscess  of  rlie  p<*nnfU!n^  or  a  wound, 
fjigor?,  fever,  and  an  exr^uisitt ly  pirvful  proinifn'ruc 
n,  which  opens  and  dlaelmT^es,  iBiK-h  to  the  relief  of 
f.  The  opening,  bowcver,  olieii  remains,  and  through  it 
fribbles.  Tbia  absceps  may  be  caused  by  a  kick,  or  urinouB 
from  an  iDternal  fistula »  produced  by  a  stricture. 
nt. — This  shotild  be  directed  to  the  cause;  if  a  Frricturo 
diould  be  cored  firsts  and  then  the  ^stulaf  by  caustic  appli- 
pplicatioD  of  a  red* hot  wire,  or  bj  paring  the  edges. 

ENLAHGED  PROSTATE, 

in  enlarged,  from  chronic  inflammation,  bronpbt  on  by 
ciFe»  horse  exercise^  &c. ;  it  is  mo^t  common  in  advanced 
Mppears  npoa  tbe  removal  of  the  cauBC,  Leeches,  rest, 
ptioD,  iodide  of  potash,  laxatives,  and  enemata^  are  the 
litent*  But  the  gland  is  also  enlarged  in  old  persons, — a 
h  independent  of  inflammation.  This  enlargement  takea 
I  the  middle  lobe,  and  tbe  lateral  lobee  enlarge  unequally, 
I  sympathizcSt  and  becomes  irritable;  ih^  urine  is  fti*tifl, 
Ills  stains  are  ofteo  retained*     Catbeterisni,  opiates,  lui&-j 

;imeD  are  the  palliatives. 

INFLAJ^MATtON   OF  THE   BLADDEfi. 

ally  a  secondary  afl^ection,  frequently  resuhinji  from  gonor- 
"bere  is  pain  in  the  perineum  and  sacrum ;  ntirturition  la 
straining;  the  urine  is*  mixed  with  mucus  or  pus* 
I, — Bleedingi   leeches^   hip-balhy   opiate   enemata^  castor 

}fiammat\on.  Catarrh ue  Veftcse^ — May  rcBult  from  the 
i^ts  the  acute  form;  and  also  from  overdistension  of  ihe 
k  attended  with  great  irritabiHf  j  and  incontinence  of  urine. 
lity  and  incontinence  are  sometimes  the  tnoH  pr<iniinent 
jpind  for  them  the  injection  of  a  solution  of  sulphate  of 
itrate  of  silver  will  be  found  most  serviceable. 


ORCtllTIS. 

ftsfuh  is  a  common  accompaniment  of  mumps,     Tl  is  o^en 

fan  injury;  hut,  oftener,  of  gonorrlicea  nnd  its  trcafnicUt; 

and  cold,  often  induce  It.     Sometimes  it  is  termed  Arr- 

— There  is  a  great  sense  of  weight,  and  the  swelling  eon* 
ises;  the  skin  becomes  teuse,  red,  und  j^lijitening;  the 
f  oft  en  prod  uc  i  u  g  fe  ve  r  an  J  v  o  n  i  i  ti  n  g.     The  cord  is  o1\  '•  n 
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swollen  and  painful.  The  epididymis  is  cbiefly  affected.  The  ure- 
thral discharge  diminishes. 

Treatment. — Bleeding,  in  a  plethoric  hahit;  leeches,  pnrgatiTes, 
tartar  emetic,  and  opium ;  cold  or  warm  lotions,  according  to  the  pa- 
tient's feelings.  Low  diet  and  the  recumhent  position  are  essential. 
The  weight  of  the  tumour  must  he  sustained  by  a  suspensory  or  band- 
kerchief.  After  the  acute  symptoms  have  subsided,  friction  with  mer- 
curial ointment,  astringent  lotions,  and  compression  by  adhesive  straps, 
will  bo  useful.  In  discussing  the  hardness  and  swelling  which  gene- 
rally remain,  the  iodide  of  potassium  has  the  best  effect.  Abscess  may 
result,  but  it  oftener  results  from  chronic  inflammation  or  sarcocele. 

Neuralgia  of  testes  caunes  such  severe  pain  that  patients  frequently 
apply  to  be  castrated.  The  cause  should  be  ascertained  before  treat- 
ment Ls  commenced. 

•   HYDROCELE   (FIG.  253). 

Th*"  is  a  collection  of  serum  in  the  tunica  vaginalis  testis ;  oom« 

luencing  at  the  lower  part  of 


Fig.  253. 


the  scrotum,  and  gradually  as- 
cending. It  is  smooth  on  its 
surface,  fluctuating.  The 
testicle  is  situated  at  the  pos- 
terior part  of  the  sac,  near 
the  middle.  It  is  to  be  dis- 
tinguished from  hernia  by  its 
transparency  and  progress : 
there  is  no  impulse  npoo 
coughing:  it  does  not  retire 
by  recumbency. 

Treatment — The  palliative 
treatment  consists  of  evacua- 
tion of  the  serum  by  a  trocar. 
The  radical  cure  b  performed 
by  injecting  stimulating  flu- 
ids, such  as  port  wine  and 
water,  or  solutions  of  sine  and 
iodine  into  the  sac ;  or  by  in- 
troducing a  scton. 


CIRSOCELE. 

Variw)cele  or  cirsocele  is  a  varicose  condition  of  the  veins  of  the 
cord.  Some  restrict  the  term  varicocele  to  the  enlargement  of  the 
veins  of  the  scrotum.  The  cau$e9  are  such  as  to  produce  obstraotioD  to 
thr  return  of  blood ;  constipation,  corpulence,  tight  belu  aromid  the 
abdomeo,  and  warm  climate.  The  left  side  18  more  ftequentiy  afieted 
than  the  right,  because  the  left  spermatic  vein  it  mora  V&Jtg  lo  bo 


\f  fiectfft  in  the  «igmoid  fiexare,  and  because  it  is  longer 
h  direct  in  iifl  coarse.  The  swelling  is  pjriforiUy  and  feels 
10 li  of  earth-woniie. 

ienL — The  Jiseajse  maj  be  palliated  or  cured  by  removing 

i,  Whiog  tbe  lesticle  in  cold  wut^r  coQsUinlly,  and  support* 

L  a  suiipeD^rj.    Tbe  radical  cure  ofteo  requires  an  operaiioa 

^on  of  the  vcins^ — such  as  tbe  actual  cautery,  couipression 

,^ wires,  spriugs,  &o,     Tbe  scrotum  may  be  diuiioished  with 

ANEURISM   (Fso.  254). 

rism  13  a  pulsating  sac^  filled  witb  bloody  whicb  commuii- 
Ip  artery. 

A    TB  t7K    AlTEUIllfllC 

pnii  of  disease,  and  the  sac  coosi^ts  of  one  or  more  of  the 
m  artery.  The  artery  muj  be  dilated,  all  the  cmU  being 
■  Usually  the  case  id  the  aorta;  or,  the  intcruaj  and  njiddle 
me  ruptured,  and  the  sac  la  formed  of  the  extcrual  cc^t, 
^  of  the  sac  ia  liued  by  fibriu  iq  a  lucmbrauoua  form, 

FALSa    ANaCBlSM 

to  a  complete  division  of  the  arterial  coats,  either  from  a 
Eternal  ulceration ;  the  sac  is  formed  in  the  cellular  tissue. 

ntsstcTiiro  amxitrism 

by  tbe  infiltration  of  Mood  between  the  coats  of  an 
may  commuuicate  with  an  artery  at  aevorul  points. 

ROVMSCBIBBU    ABD    niFFUSBD     ABBtTBIBlC 

d  to  signify  its  limits ;  whether  confined  to  a  cystj  or 
by  infiltration  into  tbe  surrounding  tissues, 
iu.  —  Tbe  most  frequent  form  of  aneurism  is  the  true  cir- 
\  muurum.  The  tumour,  al  first,  is  smuU,  gradually 
,  Boft,  and  quite  compressible,  beint]^  only  filled  with  fluid 
^  baa  a  distinct  pulsation  from  tbe  begin niniTf  synchronous 
aart^s  impulse,  increased  by  pressure  on  the  distnl  side,  and 
I  or  arrested  by  pressure  on  tbe  cardiac  side-     A  peculiar 

taried  to  the  hand,  which  can  be  heard  by  application  of 
t  first  the  pain  is  slight,  and  merely  owing  to  interforenre 
Ijoining  textures.  By  pressure  upon  the  nerves  a  numb- 
^uoed|  pressure  on  the  veins  and  lymphatics  causes  tedcma, 
p^  and  swelling.  The  strength  of  the  part  is  much  iorpiured, 
pwt  enlarges;  the  circuktion  in  the  extremity  is  weaker; 
jbed  volun^e  of  the  main  artery  is  compensated  by  en  large- 
side  channels,  the  collatenil  circulation  conveying  the 
|lhe  cardiac  to  the  distal  ^idu  of  the  tumour.     The  tumour 


I 
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frntduully  boronies  larger  by  the  sopiinitioii  of  fiVHiiy  if  lefa  oaoifirMel 
blo)  un^f  piil-aic«  le^^  di^uttctly.  Tlie  olot  thus  filling  up  ihe  m» 
re>tnilus  itfl  fuithir  diliituibn  by  the  foroe  of  the  heurt.  Ullinifttioljr 
it  tnu)'  bveouie  suiuller  by  cgntiDued  absiorf^tion. 

During  the  progrt^s'S  of  an  aueuri^^m,  adjacent  p&Ha  are  dtfiplaeed| 
altertKlf  and  abt^orbi'df  even  bone  is  rendered  cariouA  and  abaorbed  b|  1 
iUe  constant  procure  uf  the  tumour.  As  the  tumour  enlargrc,  patii 
and  uunibnt-s^.  iucrease,  and  the  general  health  faila.  At  Icngtilt  ^' 
tiinMiur  nuiy  bunit,  opening  upon  the  akin  or  loiue  importjitii  rmfitj, 
and  prove  fatal,  citJjtT  by  hetoorrhage,  or  by  pressure  od  importJint 
partu^ — us  the  imcheti,  a^sophagrus,  &e.,  or  by  suppuration  and  heetk. 

The  ditignr>6ii9  from  ab^cen^c^,  g1and»,  and  solid  tumours iti  iitipurtaal. 
An  anrurism  is  mti  and  cooiprtisftiblc  from  the  first,  and  then  Wcoaiesj 
hardi  whereaji  an  ahi^ce^^s  begins  with  induration  and  ends  with  Miftrn- 
ing.  A  tumour  or  other  aw  id  ting,  receiving  an  inipuUc  fram  h  ii>g  ' 
over  the  track  of  an  artery,  will  no  longer  pulsate  when  miacd  or  beld 
to  otie  side.  An  aneurism  expanda  coincidently  with  pul^atliin ;  a 
ftolid  tumour  will  not  alter  ita  volume  by  prtsjaure  cither  upou  tht 
diatal  or  cardiac  side. 

Cnus^$. — The  disease  is  more  frc^jnent  in  men  than  in  women,  and 
eeldorn  occurs  before  puberty ;  the  prtdifpo^iny  eau^e  tujiy  \k  aaid  tQJ 
be  disease  of  the  eoata  of  the  arterie» ;  the  ejtcitifig  causes  are  niii»ca- « 
lac  exertion,  mental  emotion,  and  intern jjerance. 

(Jure, — ThiH  may  either  be  ^ponfaneoup*  or  surgical  —  the  aponN^ 
aeoua  being  owing  to  pre.ssure  on  the  cardiac  side  of  the  tuiDOur,  ooelii* 
gitiQ  of  the  aperture  of  comtnunication,  coagulation  and  absorptjon,  of  j 
by  inflnuiiuation  from  sloughing  of  the  cyatj  this,  however,  in  oflencrj 
the  cau^e  of  death    than  a  means*  of  cure,     Medical  treatment 
liiitigate  the  Fymptomfi,  8uch  as  bleedingi  rigid  diet,  Uorlzouial  p^iailiung.! 
and  cold  and  a^jtringcnt  applications. 

The  (rtalmcnt  of  aueuriam  by  compression  has  been  rcTi?cd  witli 
great  success  in  Dublin. 

The  iigahtre  is  generally  relied  on.  Previoua  to  the  ttme 
Hunter,  the  vessel  was  tied  immediately  above  the  tumour,  and  ll 
«ao  o|»ened.  Hunter  tied  the  arteiy  at  a  distance  from  the  aio  (Pig 
254,  H),  in  a  healthy  part,  allowing  the  sac  and  itA  contf^utti  to  bv  at 
snrbwl  J  thiM  is  the  present  mode  of  opcnting.  Atjernelhy  applied  iw« 
ligitttres,  and  divided  the  artery  beiwcea  them.  Brmsdor'a  op^fiiioii 
(H)  iM  directly  the  opposite  to  Hunter' s^  tying  the  artery  immedtaltij 
lirvond  the  tumour,  Wardrop  modified  thia  (W),  lying  the  nrtcrj 
btyond  the  tumour  and  beyond  \Xs  first  bifutvatioti,  Tb«  eilecl  of  a 
li£«ture  ia  tu  arrest  the  blood  and  divide  the  internal  and  middle  tml»i 
a  roa^rulum  or  plug  is  formed  up  to  the  first  branch,  and  lymf^  li 
cffn^d  from  the  cut  edges  of  tbeao  ooaia,  and  also  furrtmnda  tli«  tl^a* 
ture  upon  the  exterior  of  the  artery*  The  lymph  in  the  artery  above 
ihe  ligature  firmly  consolidates  the  internal  and  middle  Q<jela|  aod  like 
otdlular  coat  being  compressed  by  the  ligature  ia  •ubeeoiieiilljf  ^ 
aUojtdf  and  thus  the  ligature  is  removed  with  its  nooee  tlltm;  ilka]}| 
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Fig.  254. 
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A1I1TTS19M    or    TUK    AORTA. 


|bf  tbe  aorta  is  espcelally  liable  tn  anruriPiii,  produnnj^  dif- 
eatliiiiEj,  pain  in  tJic  chesty  and  palpitation  of  ibe  heurt, 
Uwullowing»  and  troubleF:oDie  coutjb,  owing  to  its  preKsuro 
•ncbea,  which  is  gometiines  perfurn'ccl  j  it  Bbould  tiot  be 
t  an  enlargemcDt  of  the  bronuUial  gkiids,  or  colkclion»  of 

k  of  (he  atdomtjjal  a€frta  is  usually  Bituated  jn^t  below  the 
producing  pressure  on  the  thoracic  duct,  ako  caries  of  tba 
Dpgy,  and  by  its  rupf tins*  death. 

90per,  Jamesj  and  Murray  have  tied  it  without  eucccas;  it 
jeated  only  by  medical  means. 

f  AaEUBISM    or    THK    C  A  B  0  T  1  l» . 

)m  mopt  frequently  in  labouring  people;  it  is  pituated  at 
F  the  jttW)  near  the  bifurcation  of  the  artery,  and  prodnees 
f  swallowing  and  breathing;  it  is  to  be  carefully  distin* 
ki  glandular  enlargement  It  was  first  tied  by  Sir  Af:tley 
R05.  The  ope  rut  inn  is  thus  performed  :  the  patient  being 
With  the  head  thrown  baek,  and  Blig}itly  turned  to 
)c,  an  incision  three  inches  in  length  ia  made  along  thi 
f  «tf  the  ateruu-niasroid  nsu.selo*  (Fig,  255)  through  th« 
i  platysma  and  supeilieial  fnsciui  extending  from  near  tho 
"j^iW  to  the  ericgid  curtilage. 
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Tbc  cross  tcioa,  d^i^cntletts  nnat  nerve,  ftod  the  omo-Ujtiid 
ahoulil  be  aire  full  jp  pu^bed  uMt:,  the  e  heath  opened  ^  mud  the 
mal  needle  introduced  betweLn  ibe  artery  wl  tlii  inlcroal  jii{^ 
vetD|  which  is  opon  the  outer  §ide ;  greftl  care  thoold  dto  Im  take# 
ooi  io  include  the  par  Tigutn  nenre,  which  is  inclodid  ii  lli« 
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ThiB  tumoar  occupies  the  Ertn-pit^  and  aometiax^  extends  iboift 

clavicle,  prodacini^  ^ 
Fig.  25$.  nninhoeaa  in  the  arm.     Tii# 

operation  of  tying  the  artcij 
above  the  ftn^urh  ia  iliiii 
performed :  the  petifmt  ia 
placed  ttpon  a  high  talk 
and  the  ahimldcr  fomMv 
depressed  ;  an  ifHriaimi  (L 
fig.  255),  is  made  over  Ine 
elaviclef  through  tKc  iikiii 
and  platysma  ni  joides,  rracii* 
ing  from  tlie  anterior  edga 
itf  the  tmpcziua  to  a  titlk 
beyond  the  p^erior  ed|^ 
of  the  mafttdtd ;  the  oerrio^l 
fascia  ia  then  diirided,  fhi 
eiteroal  jui^ularvein  pnaha^ 
a^ide,  and  the  on^jeid 
disclosed ;  in  the  trianfle 
fortaed  by  this  nituicle  and  the  clavicle,  we  fiod  the  artery  at  ibe  o«i«r 
edge  of  tiie  pcalenus  muwl©,  p«Miin|;  o%er  the  firu*  rib,  wiih  the  nervee 
forming  the  brachial  ptczus  above  it.  and  the  subduviin  %*ein  aomo* 
what  in  front  and  below.  Great  csutiou  fikiould  be  Mit^d  in  expg»iog 
the  vc»scl|  OD  accoant  of  the  varl^Ues  (if  the  orterial  distribution  in 
the  neck ;  it  should  aUo  be  recollected  the  phn  nie  nerve  dceoeodi 
upon  the  anterior  fnce  of  the  acalenua  amicus  uiuK^le. 

The  artery  is  tied  aUo  below  the  cUvicle  by  making  a  aeiatelipular 
inriMonp  with  the  convexity  upwards,  from  near  the  sterna]  end  of  the 
ctu%4cto  tfiwardfi  the  Dcrominl,  carefully  avoiding  the  cephalic  vein  and 
aenimiot  thonicio  artery,  which  pass  between  the  outer  edge  of  the 
peeCoralta  major  muscle  and  the  deltoid.  After  dividing  the  akto^ 
Aup»tirfiei:il  fMsciii,  and  pecto^Us  major,  the  p<H?toralis  minor  wilt  lie 
expoeed,  Wcwecn  the  u}fpcr  ed^e  of  which  and  the  tower  edee  of  llie 
fobclavius  musc-lv,  the  tirtery  will  be  found  deeply  imbedded  in  of4iii'- 
lar  tuaue  and  fat;  the  vein  is  in  front,  and  the  axillary  plexue  of 
nerrea  furroood  the  art^^ry. 

Tlie  arteri^  innominuta  has  been  tied*  but  without  mnell  mamm 
wliere  the  tumotir  is  Urge.     The  polieui  tybg  on  hb  beek,  mUk  yi 
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It  and  the  head  thrown  bact^  an  incision  two  inel\ea 
10  made  ou  the  inner  5iJe  of  ibe  sterno-clei^hvniostoid,  rpncb- 
stcrnum  ;  another  iiieision  is  nuide  just  febove  ibe  fluvitle 
gh  the  fitemoma^totd  :  thus  n  flup  cim  he  turned  *up;  the 
Toid  and  eterno-hyoid  are  then  to  be  divided  on  a  direet^^r, 
*ep  fascia  exposed  ;  cautiou.'ilj  openiiij^  this  fuficiii,  il^e  veiu 
Lshed  aside,  avoiding  the  par  vagucn^  rccurruut,  utjd  cardiac 

BBAOHIAL      ANKUBiaM     (FIO.  2iiO). 

pually  the   result  nf  violence,  and    is  very  often  a   tulm 
tie  tumour  is  in  the  l>end  of  ibe  arm,  and  lucoiivfiiieocea 


Mai  or  humeral  artery  is*  tied  by  tnaking  an  incision  on  the 

bf  the  bicepa  fiexor  Qiu^cle^  of  two  inches  in  length ^  about 

the  arm.     The  median  nerve  will  be  found  first,  lyirig 

artery ;  this  and   the  veins  are  to  be  carefully  separittMi. 

ome  in  mind,  that  the  artery  may  bifurcate  aa  high  as  the 
it  be  necessary  to  tie  the  artery  in  the  upper  portion  of 
I  incision  is  to  be  made  over  the  pulsatin^r  vessel,  nnd  it 
Id  on  the  inner  edge  of  the  cora co-bra cbiulia  muscle ;  the 
^feJDS  ore  to  be  carefully  avoided. 

lb  of  the  radial  and  ulnar  arteries  is  seldom  required 
Irounds.  Often  wounds  in  the  pa  I  in  of  the  hand  require 
f  the  humeral  arter3\  The  nidit:!  may  be  exposed  in  ttie 
of  the  forearm,  by  an  incision  through  the  skin  and  supur- 
I  By  separating  the  supinator  Ion j: us  muscle  from  the  pru- 
'the  artery  will  be  found  as  it  passes  over  the  tendon  t4"  the 
In  the  lower  part  of  the  forearm  the  radial  may  be  readily 
making  an  incision  through  the  skin  and  fascia  on  the 
^  of  the  flexor  carpi  rudtalis  ;  and  the  ulnar  by  an  !iacii*ioQ 
il  side  uf  the  flexor  carpi  ulnariit  tnuiscle. 

INOUINALANEUaiSM. 

I^ulsating  tumour  in  the  groin »  not   to  be  mistaken  for  i 
&c.     The  external  iliac  is  tied  by  making  an  intisn-D 
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SUROBRT. 


(rj,  Fi^.  207)»  about  3}  incliCR  tti  lenirtJi,  coinm<*neInr  on  ft 

ih9  itiilcrior  superior  ."^piiiuUE*  prm^c^Mt  uimI  ;tbout  ati   iticb  «ji»tjiiil  fniN 

U  j  lutd  ciootiuued  ueuil)  |»arullol  with  l*uapttrt'a  ligfttii«nl|  to  »  j 


Fig.  2*>7. 


Pig.  25d. 


4 


1  Inch  above,  aD<l  1  i  inches  Jo  the  outaide  of  the  pubea.     Carrful^ 
ouititig  tijn)ii<:h  ihv  8kin,  8HperGL-i:il   fiiKciu,  tei]<1oD   of  the  est«ni 
oblique,  inttrDAl  iiblii|iie,  and  trun^ver^jiti^  iiiutM'le,  the  fmsei%  iratuire 
salis  win   be   cxpos^ed,  with  »ome  dnn^r  nf  wounding  tti<^  ef*i| 
irtcrj.     This  faiscitt  should  hv  i^criitched  through,  and  the  prrit^ 
pushed  aside,  and  held  out  of  i\\e  w«y  by  an  as**i>taijl  with  i 
the  artery  will  b«  detected  by  it<i  pulautiun  un  (he  iuuer  b(*rdtr*i 
poiis  muscle,  the  vein  being  on   it^i   inner  ftide.     Th«  opermtii 
tyin;f  the  itifernal  ilific  or  the  common  iliuc  \s  niado  by  tnakinf^l 
cisidp  h.     I'he  letter  c  abowa  tho  iuctatoo  of  Bir  Astlcy  Cooper  ' 
he  tied  the  aort&* 

ThiH  la  of  frrqueut  occurrence,  and  oecnpir«  the  apaeii  Wtwffn  || 
hritiiMrin^rH  behind  tho  knee,  cauaing  pain,  nuuibocaa  and  swtUtllg  ( 
if"  i**e  itf  the  joint,  Jko. 

irinn  h  to  tie  the  femoral  artery.    The  pt*?f»nl  Mnp  f  f**fef( 
pUod,  th«i  i^irtoriuB  mu»cle  ]n  rcndcnnl  prominent  b 

iHir  ihe  ibigh      An  incisifin  of  2  or  S  inches  tn  Iru^  

oiiide  upon  tho  inner  iiide  of  the  ftartonu^  icuscle,  In  the  upjirr  p«rt  wf « 
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Recording  tn  Scar]:>a.  wlirre  I  lie  nrtrrv  ii*  ^nfn^lMnl.     The 

in  is  lo  be  re^iir<it d  m  tbe dii»&t€tioii  u1  tlic  su^'Cifieiul  fuK-ia* 

mgihe  sliealh,  care 

aken  not.  u*  injure  Fig,  26ft. 

inr  to  i Delude  the 

Eve,  niinffT*s 
Tiif'what  below, 
^rfofiiuincc  tlio 
oust  be  divided  or 
d e . — The  a u ft^rinr 
y  may  be  tied  iq 
ees :  «t  the  upper 
leg(Fig.  259)bja 
m^  to  get  U'tweeQ 
1  s  title  as  and  ex- 
I  munis  dijritonjm. 
liviision  of  the  su- 
nn, u  proper  aliuw- 

I  he  made  for  the 

be  tibfjdisanticus, 

Itrike  the  liue  of 

pti  the  deufe  fua- 

■  the  two  muscles.     Tbe  arferj  will  be  found  jit  the  buttcua 

L  Ijine  on  the  intemseeous  membraTie. 

brer  psirt  rd"  the  h'g  a  le^s  inciViuu  is  DeetFFarVj  the  Tensel 

?|cupL'rti(  ifil     The  wound  m  made  on  the  tibial  side  of  tbo 

brjuBpullieiB. 

pi»i 


Fig.  260. 


Hiiteaundan- 
ifierve  are  to 

,  (Fig  260). 


Inrep  the  jir- 
t  secured  bj 

incisinn  on 
^iile  of  the 
lie  extensor 
jJieiF. 

trior   tibial 
ily  tied  near 

of  the  legj 
ner«ide;  di- 
I,  superficial 
I  fascia » and 
>f  the  soleiia, 
being  flexed, 
»ur^  can  be 

e   i^ufiicientlj  to  eypoac<  the  nbeath    of  the  vessels;    the 
be  careful  1 J  excluded  from  the  veins  and  uenre. 
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iUaOBET* 


iny    i  neon  re- 


At  the  anklo  thr  oprrniion  is  simple     A  ieiQilunar  ioeision  h  i 
tferior  to  tbw  iiiii^inu)  timltruliui,  thruugh  the  nkin  ind  iiiperictal 
ria,  tttid  u,  tlikk  fipotuurusiit ;  lliU  ('i|i4j«e«  tb«  ffbciiiH  uf  ihc  Teai«U^ 
Tbe  veioii  uUil  ucrv«  are  lu  be  -cxchiJed. 

TAKioosi   Airifrmiiiif  (na*  2GI ), 

This  i«  tiwially  the  result  of  a  waunil»  »nd  occur*  mr»t  freqttrntlj 
in  the  plbow  ofrer  bleeding.  An  o|mniiig  rf-mainf  both  in  the  iitrfy 
Atid  in  the  Vi^lOj  and  a  cyn  U  furined  with  ihU  double  coniDmntcatioii- 

The    arterial   bluod  eo- 

V\g,  26.«  ten  the  veiii^  «q4  pr^- 

ducctf    f^roatrr   or    lets 

di>tenfiioo  of  it.     Thia 

enlargement  of  tbt  frin 

is  reoogiibcd  by  ft  f^^ 

liar    thrill,   reMaiMtng 

.  the  purr  of  a  cat :  tC  may 

'  eT\H     fur 

^  ■  ^  without 

nience^  and  i.^  to  he  rctnoved  by  tying  the  artery  above  and  below  tlio 

«ac,  and  nArnttntc-s  it  ia  oeccMary  to  tie  the  vein. 

Anrurtfmnl  rarU  {  Fig.  !26*2)  ia  another  variciyi  ocearTinp  iii  ilmllaf 
eircnnij^iiinpia  (it  tlie  bend  of  llic  arm.  The  vein  and  arti-ry  crnnnmnU 
eat«,  a<^  in  the  furuicrr,  but  without  any  cyst  interpfiaed ;  the  awiflltnp^  , 
I  b  ieia,  but  more  diffused,  and  varicoee  diift«Dttton  of  the  veins  b  v^ry  ^ 

gn^t.      The    littib    behi 
fig  202.  the  tumour  b  imfterfectly 

supplied  with  artrria.)  bloody 
and,     c<>n»c<|t]enily,     eQt4» ' 
.  numb  aiKl  vitally  w«ak,  i 
"^    -^  _  alao    liable    to 

-      ~  ~^  ^^  jw    j^^  *od  oedema* 

treated  by 

to  repre^  the  swelliog,  and  uiodemtG  the  sanguineoua  miitntw:  llil 
will  palliate  the  symptoms,  and  permit  the  use  of  the  litnb.  A  fMir- 
loanent  cure  cau  uuly  be  effected,  by  tying  the  artery  above  and  briov 
the  aperture  of  citmmunicatiot)« 

AnturUm  %  fi«rtji/omom  presents  itself  in  Ttnous  formi :  1* 
Capillancs  of  a  p>rtton  of  integument  may  be  equally  and 
nentty  dilated,  pri>dueing  discolornlion  and  slight  elcvaii>^n  of  the 
Tbia  IS  ODO  fanii  of  nu^vrnt,  or  congenital  murk,  which  ia  aUended 
DO  danger,  and  may  be  conbidtfred  as  a  deformity  rather  than 
taac.  2d.  The  structure  may  cotiftist  chiefly  of  dilated  vdm  M 
•rterial  hrBOt-hcft.  This  structure  is  not  found  io  the  trwe  akto,  but 
in  Uic  ai)jacciit  cellular  tissue;  or  it  may  b<^  suhmuconii^  as  is  ei^oipli- 
lli»d  by  one  variety  of  hemorrhoid.  .Hd,  The  KWetling  may  ooaabl 
#hieiy  of  dilated  at*d  active  arteries,  supplied  with  largr  tortuona  ipmi^ 
which  are  mere  conduits  frjtu  the  tumour;  the  tumour  is  erreit&e,asd 
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vsries  in  bulk  and  tension,  according  to  tbe  state  of  the  circulation. 
k  often  grows  rapidly,  and  brings  life  into  imminent  peril. 
Ita  removal  may  require  tbe  knife,  excision,  or  compression. 

AMPUTATION. 

Amputation  is  not  to  be  resorted  to  until  all  other  means  of  cure 
hare  failed.  In  c^ses  of  gangrene,  large  malignant  tumours  invoWing 
a  bone  or  a  joint,  diseases  of  the  joints  causing  hectic  and  threatening 
life,  and  in  case  of  recent  injury,  where  reparation  is  impossible,  then 
amputation  must  be  performed. 

In  case  of  injury,  amputation  is  either  primary  or  secondary: 

Primary;  when  perfurnicd  immediately  after  the  patient  has  re- 
covered from  the  shock  of  the  injury,  and  before  febrile  excitement. 

Sccondari^  ;  after  suppuration  has  commenced,  and  perhaps  slough- 
ing. Secondary  amputations  are  also  performed  fur  diseases  of  the 
bones  or  joints. 

Primary  amputations  are  to  be  performed  when  it  is  impossible  to 
save  tbe  injured  limb.  In  military  practice,  limbs  are  amputated  for 
injuries  which  a  surgeon  might  attempt  to  save  in  civil  practice;  there 
being  les^  opportunity  for  treatment,  and  less  favourable  opportunity 
fur  secondary  amputation. 

InMirvmeiifs  and  Dressings. — Amputating  knives,  catlins,  saw,  tour- 
niquets, scalpels,  tenacula,  forceps,  needles,  ligatures,  sponges,  bone- 
nippers,  compresses,  rollers,  retractors,  lint,  cerate,  charpie,  adhesive 
strips,  and  warm  and  cold  water. 

AMPUTATION   OF  THE   TlllOn. 

The  patient  having  been  brought  to  the  edge  of  tbe  bed,  his  back 
is  supported  by  pillows,  and  his  hands  held  by  assistants.  The  tour- 
niquet is  applied  over  the  superficial  portion  of  the  artery,  about  throe 
inches  below  the  gruin,  so  as  to  interrupt  the  circulation  of  blood  in 
tbe  limb.  '  This,  like  other  amputations;  may  be  performed  in  two 
vijs,  either  by  the  circular  incision  or  by  the  flap  operation. 

CIBCULAB    INCISION. 

The  surgeon  stands  so  that  he  may  use  his  left  hand  to  grasp  tho 
part  which  ho  is  to  amputate,  the  leg  being  firmly  supported  in  a  hori- 
nmtal  pot^ition  by  an  assistant;  the  surgeon  then  carries  the  ampu- 
tating knife  under  the  limb,  and  with  one  complete  sweep  round  the* 
liujb,  divides  tbe  slin,  fat,  and  fascia.  A  scalpel  is  then  used  to  dis- 
sect tbe  integuments  from  the  muscles,  in  order  that  they  may  be 
turned  up,  for  two  inches,  in  the  same  way  that  one  would  turn  up  thd 
cuiTof  a  ooat.  With  the  amputating  knife,  the  muscles  are  now  cut 
through  down  to  the  bone,  the  edge  of  the  knife  In^ng  inclined  up- 
wards, in  order  that  the  stump  may  present  somewhat  of  a  conoidal 
cavity;  the  muscles  are  to  be  slightly  separated  from  the  bone,  and  a 
retractor  applied  to  pnll  them  upwards.  In  using  the  saw,  the  heel 
should  first  be  applied  on  the  bone,  and  a  groove  made ;  by  steady 
Strokes  the  Iirae  is  divided^  oare  being  taken  to  prevent  B^lmUnii^^ 


wound.     The  stump  is  now  covered  bv  Hut  s] 
over  tills  a  thin  pledget  cf  charpie  ur  tow ;  the 
eovered  by  a  rnlUr,  which  bhould  be  eanied  om 
I  patieut*s  pelvis.      Having  been  carefull}-  phiet 

1:1  18  supported  upon  a  pillow,  and  secured  to  it  by 

b  placed  a  frame,  to  take  off  the  weight  of  thi 
the  wioier  the  dreasings  may  remaio  on  seven  < 
met,  onlj  two  or  three ;  a  poultice  previooslj 
their  removal.  The  afVer-dreasinga  mav  be  n 
eight  hours.  About  the  tenth  day  the  ligatura 
generally,  the  wound  is  healed  in  three  or  four 
that  the  stump  may  be  better  oovered  hyjla^ 
ihoold  the  integument  be  thin. 

flAP    OPBEATIOV    (no.  2< 

The  original  plan  of  Vemiale  was,  to  introdu 
[arly  to  the  anterior  surface  of  the  thigh,  and  to 

Fig.  268. 


[iUton  and  otbers  prefer  an  anterior  oDd  posterior  flap, 

mt  the  end  of  the  bone  rising  at  the  upper  angle  of  the 

protnidiDg  forwards.     These  are  made  bj  inserting  the 

fide  of  the  thighj  as  in  Fig.  263^  instead  of  upon  its  unte- 

Tbe  objections  to  the  flup  operation  are  the  iDJuries  io 

res,  hy  transfixion  aod  obHque  division, 

ilPCTATlON   AT   THE   U\f  JOINT  (FIG.  2C4). 

Son  18  rarely  neeeswiryj  and  is  always  severe  and  danger 

lient  is  to  be  placed  on  a  tables  with  his  pelvis  project 

IS  edge.     The  artery  is  compressed  by  an  assistant,  who 

iy  to  thrnst  his  fingers  in  the  wound  formed  during  the 

!lhe  anterior  flap,  so  that  he  can  grasp  the  end  of  the 
&  as  it  is  cut.  The  knife  is  entered  about  middle  way 
trochanter  major  and  the  anterior  superior  spinous  pro- 
ium.  By  cutlintj  downwards^  the  anrerior  flap  is  fctrmed„ 
be  bone  is  then  clisitrticulatcd,  and  flie  blade  of  the  knife 
ed  behind  the  bone,  is  carried  downwards  and  back- 


to  form  a  posterior  flap ;  the  vessels  are  to  be  rapidly 
the  flap  managed  as  in  all  other  flap  operarions.  By  some 
I  of  a  lateral  flap  is  preferred.  Very  often  the  selection 
ill  depend  upon  the  character  of  tlie  wound  which  may 
feration  necessary. 

^  AMPUTATION    OF  THE    LEO. 

lof  the  stump  should,  in  some  mensure,  depend  upon  the 
jal  limb  to  be  used.  If  the  pntient  is  to  rest  upon  lib 
ihouid  be  shorty  in  order  to  be  bent  at  right  anglea. 


i;i/*t;nru  vy  a  nait-r,  wiiicU  btiuuld  be  can  led  once 
jiatierit's   pelvis.      Having  been   carefully   jihiced 
i>  siipporU-il  u|'un  a  pill(.w,  aii«i  se«und  to  it  hy  \.\ 
is  placed  a  fiaiue,  to  take  uff  the  weight  ot'  the  k 
I  ..  I  the  winter  the  dressings  may  remain  on  seven  or  < 

luer,  only  two  or  three ;  a  poultice  previously  up 
their  removal.  The  aAerdreasingi  may  be  repi! 
eight  bonra.  About  the  tooth  day  tho  ligatures  n 
geoeraily,  the  wound  ia  healed  in  three  or  four  we 
that  the  atump  may  be  better  oovered  hyjiapo 
ahould  the  integument  be  thin. 

fiAP  opBEATiov  (no.  268.] 

The  original  ]dan  of  Veniale  waa,  to  introdooe 
larly  to  the  anterior  surface  of  the  thigh,  and  to  en 

Fig.  268. 


AMPUTAlIOir    OF    THE    LEO 


ListoD  and  others  prefer  an  anterior  aod  pnstcriar  flAp, 
I  the  end  of  the  bone  n5ifig  at  the  upper  uogTe  of  the 
kfiitrndiDg  forwards,  These  are  mnda  by  ifiaertiug  tba 
"de  of  the  thighp  as  in  Fig.  263,  instead  of  upon  its  ante- 
The  objectioDS  to  the  flap  operation  are  the  injuries  to 
lenres,  hy  transfixioo  and  oblique  dividon, 

^MPUTATIOK   AT   THE   HJf  JOINT  (FIO.  264), 

kion  15  rarely  necessary h»  and  is  always  severe  and  danger 

Hient  is  to  be  placed  on  a  table,  with  his  pelvis  project* 

I  edge.     The  artery  ia  cam  pressed  by  an  assif«taiitj  who 

to  thrust  his  fingers  in  the  wound  formed  dnnng  the 

the  anterior  flap,  so  that  be  can   gra^p  the  end  of  the 

as  it  ia  cut.     The  knife  is  entered  about  middle  way 

trochanter  major  and  the  anterior  superior  spinous  pro- 

mn.     liy  enttinp  down  words,  the  anrtTior  flap  is  formed., 

;he  bone  in  tlien  difl:irUculat<*d,  and  r!ic  blade  of  the  knife 

d  behind  the  bone,  is  carried  downwards  and  back- 


Fig,  2Gi 


^  to  form  a  posterior  fl^p  j  the  vessels  are  to  he  rapidly 
ihe  flap  managed  as  in  all  other  flap  operations.  By  some 
II  of  a  lateral  flap  ia  preferred.  Very  otten  the  selection 
'ill  depend  upon  the  character  of  the  wouud  wliith  may 
deration  Deoe»aary, 

AMPtJTATlON    OF  THE   LEO* 

I  of  the  Stump  should,  in  some  mefisure^  depend  upon  the 
BJal  limb  to  be  used.  If  the  pnticnt  ia  to  re^t  ujH>n  till 
'  Dp  should  be  shorty  in  order  to  be  bent  at  right  anglea. 


imp  should  t 
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The  croM  v^mfl,  demreDdeDS  noii  nerve,  %ni  lb*  orao-Lyoid  mv 
should  be  care  full y  pushed  aside,  the  ibeath  opened ^  »iid  the  «iieiiii** 
mill  needle  introduced  belnveen  the  artcrj  and  the  int^ma]  jugiilif 
vein,  which  is  upon  the  outer  side;  great  care  should  also  b«  I 
not  to  include  the  par  Tagum  nerve,  wElch  ia  included  in  (he 
sheath. 

Thif  tumour  occtipica  the  ann^plt^  and  aometiinca  extends  abort  dw 

clavicle,  pnxlucing  paioan^ 
Wig.  26^  narnhnesa  in  the  ann.     The 

operation  of  tjing  the  artery 
uUjve  (h^  clavicle  in  ihua 
performed :  the  patient  ia 
plaeed  upon  a  high  tiibJ« 
and  the  shoulder  furriblj 
depressed  ;  an  ineiMoii  th^ 
fig.  255)f  \»  made  over  ttie 
etitviole,  ihfnu^h  ihu  akin 
and  ptfltjauia  myoideSi  rraeli* 
ing  from  the  anterior  e«i2« 
of  the  trn[»cziui  to  a  UlUa 
beyond  the  p*x*trnor  rd|7« 
of  the  ma^tnid  ;  the  ccrrieal  | 
fania  is  then  divided,  tha 
eiterna)  jno:ul8rvcfn  pufba4  ' 
o^idcy  and  the  oini>>bjoi4 
diacloaed;  in  the  triaoft* 
formed  by  this  rnuacle  and  the  clavicle,  we  find  the  arlet^  at  tba  ontrr 
ed^  of  the  scalenus  mascle,  paeeing  over  the  first  rib»  with  the  oerveai 
forming  the  brachial  piczua  above  it«  and  the  subelavian  v»iD  MumB* 
what  in  front  and  below.  Great  caution  should  be  used  in  esi 
the  vc<^se1y  on  secount  of  the  varieties  of  lh<i>  arterial  diatHbutms  ie 
the  neck ;  it  should  abo  be  recollected  the  phrenic  oerte 
upon  the  anterior  face  of  the  sciilenus  anticua  muscle. 

The  artery  is  tie*)  abo  below  the  cUvicte  hy  making  a  eetnidreidar 
incbion,  with  the  oonveiity  upwards,  from  near  the  sternal  atid  of  iW 
cUvicle  towards  the  ocromial^  carefully  avoiding  the  cephalic  vein  and 
acnmiiiil  thonicio  artery,  which  pass  between  the  outer  edge  of  tbe 
pceioralis  mnjor  mnscle  and  the  deltoid.  After  dividing  the  9khif\ 
supertieial  ftisciii,  and  pecto^lia  tnajor,  the  pcctoralia  minor  will  be  ' 
rxpr«ed,  between  the  upper  cdpi  of  which  and  the  lower  edgv  of  tbe 
subclavius  muticlo,  the  artery  will  be  found  deeply  imbedded  itt  eella* 
lar  ti9«ue  and  fat ;  the  veio  is  to  f^>nt,  and  the  axUlarj  ptejrai  el 
urea  surround  the  artery. 

Tbt  arteria  innomimita  has  been  tied,  but  without  mvA  ftteeMi 
the  tumour  is  Urge.     The  pallent  lybg  oo  hie  baok,  wil^  kk 
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S,  and  the  head  t brown  bark,  an  incimon  two  inches 
Bi-ide  00  the  inner  siJt  of  the  slern»j-clei<io-ni8atoid,  rench- 
Jtcrnum  ;  another  inciiiion  is  niude  ju^t  ?ibove  the  cluviele 
h  the  8tcmo*ini-ist*iid  :  thus  a  flu p  ean  ha  turned -up;  the 
>id  and  sterno^byoid  are  thpn  to  be  divided  on  a  director, 
I  f&i^cia  exposed  ;  cautiously  opening  this  fascia,  tlie  vein 
aside,  avoiding  the  par  vagum,  recurrent,  und  cttrdiiic 

iBAOHtAL      AMSUiliaM     (FIO.  256). 

B^ually  the   result  of  Tiolence,  and   is  very  off  en  a  fitlae 
the  tumour  is  in  ihe  bend  of  tbe  arm,  and  incouvenieticca 


Fig.  2&6. 


or  biimeral  artery  ifl'tied  by  making  an  incision  on  the 
the  biceps  fiexor  niuscle,  of  two  inches  in  length,  a  hunt 
the  arm.  The  median  nerve  will  be  found  first,  lying 
^rtery ;  this  and  the  veins  are  to  be  carefully  sepsiritpih 
bme  in  mind,  that  the  arter^may  bifurcat<j  as  high  as  the 
t  be  necCFSary  to  tie  the  artery  in  the  upper  portion  nf 
jifjcision  is  to  be  made  over  the  pulsating  vessel^  and  it 
I  on  the  inner  edge  of  the  coracchbrachiaJig  muscle;  the 
feins  are  to  be  carefully  avoided. 
I  of  the  radial  and  tthtar  arteries  i»  seldom  rcquirejj 
tmndt*.  Often  wounds  iii  the  palm  of  the  hand  require 
the  humeral  artery.  The  radinl  may  be  exposed  in  tlie 
f  the  forearm,  by  an  ineinion  through  the  skin  and  Kupcr- 
By  aeparatiug  the  isnpinatorlongua  muscle  from  ihe  pro- 
be artery  will  be  found  as  it  parses  over  the  tendon  of  the 
H  the  lower  part  of  (he  forearm  the  radial  may  he  readily 
iiiking  an  incision  thruugb  the  skin  and  faecia  on  the 
of  the  flexor  carpi  mdialis ;  and  the  tthar  by  an  :nci3ii>o 
side  of  the  flexor  carpi  ulnaria  muscle* 


I  If  0  U  I  N  A  L    A  ff  «  V  n  I  9  X , 


nlMting  tumour  in  the  grmu,  not   to  be  mistaken  fi^r  i 
^^^     Ttie  external  iliac  is  tied  by  making  an  ineijtii^ti 
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CBOPAftT*t    OriBATIOH     (HO,  266). 

A  tap  18  mide  from  tbe  upp^r  part  of  ibe  iDstcp^  and  the  disuliou- 
laiioQ  comtDeDced  iiDmediiiiely  beblnd  the  lub«rosity  of  tlie  scApboid 
brme*  Tbe  btetoury  in  pAsrod  between  ibe  scapboid  and  bead  of  the 
MiniirAloS)  and  tbcD  between  the  cuboid  and  oa  calcu:  %n  bferior  flap 
\  then  mmde  froin  the  sale  of  tbe  foot. 


Fig.  26e. 


im't  ortiiATiriii  (no,  267)* 

The  dismrttotiliitloD  is 
oomiDf  need  imaediitelj  bo- 
hiod  tbo  luberoiitjr  of  tbe 
filUi  nietaUnail  booe ;  sepa- 
imllaf  tbtt  fiftb  and  fomth 
i^ititaiial  bonet  from  tbe 
mMdt  the  tbird  and  second 
ftoiD  ike  external  and  nnd- 
d*  mamhrm  hmea.  Tbe 
i»l«Ml  eattoUbrm  ia  eitber  * 
fii«Mif«d  or  tawed  tbTOUgb. 
Tilt  euperior  fimp  ia  made 
kelbra  ibe  diaartteulaiioo, 
fl»4  ibe  Inferior  one  aabe^ 
q«eiit]j. 

A^FUTAnoN  or  Tint  oriat 
TQM  (rm.  26S), 

Tbe    tuoit    eooTf^nieDt 

nii^  of  removiiig  ibia  toe 

ta  V  CMWoiii  repreaeoied 

^l^bianl  Unci  in  I^g.  268. 
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arding  to  Sc»rp«t  where  the  urtrrj'  is  mprrdrijil,     Tlio 

is  to  be  regnrdi'd  lu  tbe  difiscction  of  tbe  su|fci£ciul  fufcia. 

'the  ehcuth,  care 

to  not  (o  injure  1^*6*  259. 

I  to  iDclude  the 

fve,      Huntrr's 

|»njrwh.it  belnW| 

«rfonimnce  the 

It  l*e  dividi'd  or 

— The  anterior 

may  b«  tied  in 

M  at  the  upper 

(Fig.  259)  by  a 

to  get  bt'tweeo 
inticiiB  and  ox* 

tit»is   digitBrum. 

yrn^  of  the  su- 

|)j^|n'oper  allow- 

)e  made  for  the 

tibiafis  antieus, 

rikc  the  line  of 
the  den.-e  f;»a- 

he  two  itiupcles.     The  arfery  will  he  ft^ind  at  tfie  bdUcm 

Ijin^  on  the  iTitcrosseous  iritnthnir^e. 

er  part  of  t!ie  li'g  a  li^ss  iricinioD  is  netT^^Farv,  the  TPRsel 

iperfim).     The  wouod  la  made  on  the  tibiul  side  uf  iha 

iuapoiheis. 

lies  and  an*  Fig.  260. 

erve  urc  to 

vFij?  260). 

rep  the  nr- 

secured  by 

Dcifiion  oD 

de  of  the 

f  extensor 

*xf>r  tihial 
]r  tied  near 
f  the  leg, 
T  side ;  di- 
Guperficial 
faficla^  and 
tbesnleug, 
^ing  flexed, 
irsE  can  be 

sufficiently  \q  expose  the  i^heiith    of  the  vessels  j    the" 
I  carefully  excluded  from  the  veins  and  nerve. 
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90  Ui&t  the  ed^  iji  directed  slightly  toward  the  sbouMerp  tbe  end 
ef  Uie  bone  will  be  fouod  in  a  oodicjJ  cavitji  tod  cao  be  well  cth 
Ti-rod  hj  tbe  muscles  auJ  skin. 

Fig*  270* 


Tbe  flip  op'Tatinn  (a  Aometimefl  performed.  Tbe  arm  being  trane- 
faeil,  tbe  wnterior  fl«p  ia  made  first;  tbe  vessels  are  divided  wben  tbe 
paot^rior  flap  is  cut. 

A  mputation  at  the  elbow  is  P>r  271* 

perruritied  hy  oiaking  a  Mingle 
lap  fhuD  the  oiUBolee  and  BkiQ 
{o  fWiii  of  tbe  joint*  Tbe 
tkcftd  of  tbe  rmdina  is  diitarti- 
evlaled  first :  tbe  alna  is  tben 
la  1m  nwed,  ao  ae  to  let  tbe 
olecfifion  remaia. 


M 
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AMFUTATtOM  OP  TBC  FOBK- 

ARM  (rio.  27 1> 

Tbe  t^omt^net  la  applied  to 
IImi  bcacbial  aru*ry  an  in  otbef 
i^ratioofl  upon    tbis    eztr^ 

Two  flapn  are  formed,  one 
Oft  tbedonail  \h^  ^^tberon  tbe 
palfttaravv  ^<$arebeai 

fpiade  by  t  i  and  eut^ 

liiijr  o«iw«rd«i, 

Tbe  anpiitaticm  aboold  be  ^  , 

ptrfarmed  at  near  tbe  wrist  ai  clrciuoataDcea  wUl  admit  of  ^  aJibotigb 
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the  tbi^bt  ftcroniirtg  to  Scirpn.  wlicre  the  artrrv  h  f^ip  thiMnl.  Tlio 
mj-thL'tm  vi*iri  ib  lo  be  regJirdtd  lu  llit'UiiMiiclion  uf  iho  su|>eifieiul  fu^iA. 
AfliT«|M*fiii)g  ihe  ulioath,  tmre 

lutiflit  l>e  til  ken  not  tu  injure  ?%•  260, 

Tcin^  itor  to  ioeliidc  the 
hrtiti9  tifrv«*.  Ilnntcr's 
uprralicm  \»  itiiitirirltnt  below, 
itif]  in  its  |»erfiirt»ijifice  tlio 
rt*»riu§  nMi*t  tie  di%icl«'d  or 
j-hrij  a^idc, — The  anterior 
}iUn/  »rtcTy  way  be  tied  in 
»L*vcni  pUees:  «t  »he  ypfK!r 
part  of  the  U>'  (Fig,  25H)  by  a 
froo  inciHioD,  to  get  b«  twecQ 
the  tibiplii  ttiiticuK  and  ex^ 
lerisnr  cotriiiniiiis  dlgititruTii. 
I  Aftrr  the  diuhloii  uf  the  su* 
I  ,©erficial  fiiaci>,a  proper  allnw- 
BiSnce  »bn\i]d  be  ijhkIc  fur  the 
^Torrudtb  uffhe  riLiiitli^antieu^, 
in  nnicr  to  ptriitt*  the  line  of 
divif^ion  ujion  the  ^Itu^e  f»8* 

cia  between  the  two  niU8cle«,     The  iirfcrj  will  be  found  ut  the  biUtCiin 
of  tbiA  *pac^,  Ijinp  on  the  intcroRsedU^  mennbrane. 

At  the  Jc»wi;r  pnrt  nf  the  leg  a  li^sa  incision  !«  Derpj!?ary,  the  vewiel 
*•*'_-  more  jFUpcrficinL     The  wound  is  niiide  on  the  tibial  side  of  ibc 

^orprMpriuMpiiilici*, 

J  iM'  veriiecontie^iandan*  Fig.  260* 

t^^riitr  tibial  nerve  uih!  to 

be  ■voidfd*    (Fig  iltiO), 

On  the  inr*rep  the  tir- 

fi  t  V  mny  be  retired  bj 

iL..uj|^   an    inei»ttm  on 

ibotnr  Hide  of  the 

a  uf  the   ezteDBor 

prupriu^  polliriiP. 

Tlie  ji^i^trrhr  iihial 
V  lie  nwlily  tied  neir 
lb*"  niiddlv  of  the  leg^ 
ttboo  the  inner  Bide;  di- 
Tidc  theikin,  superEcial 
fcsrtft,  cnitvl  fascia,  and 
wmr  fibre!  of  the  «ftleii8| 
ind  the  leg  being  flescd^ 
tbe  trier pH  mrtK  run  be 

imshed  «ffide   }«uflirit»nt)jr  fo  expnsr  the  ^hcatb   of  the  reiaeb; 
Bittry  ii  to  be  carefully  excluded  from  the  veinn  and  ncrx^^ 


BC 
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i  ofkrti  called  Medullary  Sarcoin&,  Soft  Canocr^  and  Cepba- 
loma.  The  word  Kricfphulold  is  preferred,  beisause  it  denotes  the 
n^aemblaoo^d  which  ihe  ujorljid  pn^duct  b^^arii  to  the  bmiii  in  colour, 
leiture,  and  eooeistencc.  The  tumour  is  highly  vascular,  which  in 
aome  tDgaaura  accounts  for  the  rapidity  of  growth  and  the  great  aise  to 
which  tumofirs  of  this  kind  attain. 

Thv  akin  iuveating  the  tumour  is  pale»  with  nunaerous  veins  eourfttnjt 
b^D(*ath  iL  At  firt»t  it  is  movable  on  the  tiiuiuur,  but  after«;inla 
lUtimatrly  iocorponited  therewith.  The  growth  is  not  circumscribt-d  uiid 
tnovabJey  but  fi^ed  aud  diffused  into  the  sum>auding  parts.  To  the 
loiieli  a  iieose  of  gn»t  eli&aticiry  k  imparted,  ditfcrertt  from  the  fluctu^- 
ItiM  of  chronic  abaoeaJt*  aud  different  alao  from  tbe  semi-fluetuatioii 
which  the  fatty  tumour  eibibits,  yet  aooiewbat  refletubliuff  both. 

Pain  is  almi>st  alwuys  considenible,  often  severe  and  sWiting.  In 
iMNi  onses  it  is  at  tirttt  abnent ;  and  then  the  tumour  is  usuully  of  slow 
ffomiht  but  when  it  enlarges  in  the  ordinary  manner^  as  it  soon  does, 
um  pain  bi*e'ime6  devt'lopod|  and  continues.  The  patient  is  obviously 
caelieoricf  iind  bears  on  biii  coiinteMan<^  a  plnin  token  of  a  formidable 
I  lie  feutures  are  Rhrunkcn  und  anxious,  the  hue  is  a.*tlKiw, 
rfttt  -t-  ^  ^  j;un,  the  functions  of  animul  life  are  all  disturbed,  and 
:  in.  It  atCjieks  more  frequently  youn^  per^onst^  aud 
Hi  -  V  ti>ature,  though  most  commonly  it  affects  rhe  orbit, 

t'  1,  joints,  internal  viscera,  aud  lymphatic  ganglia. 

t -haloid  uiasS|  when  fully  developed^  presents 
t!  »>t  homogeneous  mstter,  of  an  opaque  milky 

colour,  of-Jiuiiul)  l^tiiil  with  5pot«  of  pit)ki>h  hue,  varying  indifferent 
•ppciiuens  in  number,  &ise,  aud  shape,  in  consistence  it  closely 
iwablea  the  healthy  bniin  of  an  adult,  and  may  be  broken  up  between 
tht  illg«r«  with  about  tbe  same  fsciliiy  as  the  subatjiuoe  of  ihiii  organ  ; 
If  lorn  Ibfougb,  the  Inceratod  surLce  presents  a  coarsely -gmnular 
nspoet  Sooetinica  it  is  divided  into  lobules  by  fibn>us  bandsi  intcf- 
areiiag  iht  mass ;  and  in  tumouns  of  considerable  dunitiou,  boftening 
wiU  ooeutf  and  the  skin  will  give  way.  So  long  as  the  tumour  is 
invested  by  the  inle^rumenty  it  is  naid  to  \h3  otcaJt;  when  the  akiu  hat 
fifnn  waj,  and  the  morbid  structure  oou^Hjuentiy  b«*eon»ns  aipo0ed«  it 
la  iAid  to  bt  in  ibe  optii  aiafe*  During  ibe  sofUining  of  eneephuluid| 
thm  f<MBila  beoome  opened,  tbe  effused  blood  more  resdily  enters  tbo 
mH  IMMi  nnd  Oiiseii  with  it,  than  in  the  harder  aorta  of  eaucer  i  iht 
whoh  mam  aaanmet  a  aanguioeoui  sppeamnoe,  and  in  ibis  way  enee 
pbAlotd  in«rgea  into  Futtt/u*  Umnmifmim.  Black  granular  pigment  may 
Lluswtte  entrr  into  the  compoaitson  of  eneephaloid,  forming  Mrlunotit, 

Tban  m  certain  furmsi  of  cancer-<^ells  which  ar»  ehzir4Ctenatic  of 
^baloi<l,  for  inntttUee,  f^rent^eelliB  with  young  cells  in  their  interior, 
I  wuh  nuin«toua  cygbiiUiLs,  a^id  tbe  irregular  oaudate  aiyi  ramifying 
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in  botk  itnd  itiisIoti,  accordini^  to  tlie  st^le  of  the  otrculatioii* 
II  ufti^n  gruvb  rii|jidl)v  »^^  britigii  life  litto  iiDUjiueyl  peril 
Its  removal  oiay  require  the  koifc^  cxi'UioDj  or  comprcMioD. 

AMPUTATION. 

Amputation  is  not  to  be  resorted  to  tinli]  all  other  Bieatis  of  care 
liaTe  fiined.  To  e«^C9  of  gangrene,  ]org«  niolignant  tui»rtun»  involving 
m  bone  or  a  joints  diseases  of  tlio  joints  cfiusiing  hectic  ond  ihn'atentng 
life,  and  in  ca*^c  of  recent  injury,  where  reparation  is  inipostible,  then 
ftDipatation  muKt  Lc  performed. 

In  ca«j  of  iojurj,  anipuiation  is  either  priniDry  or  secondary: 

Primary;  when  ptTiurnicd  ituuied lately  after  the  patient  has  re* 
covered  from  the  thu<;k  of  the  injury,  and  before  fehrile  eicitement. 

Serondtirj/  ;  after  aupporatioe  has  commenced,  and  perhaps  slough- 
ing. {Secondary  aaiputatiuns  are  also  performed  for  diaeafics  of  the 
bonca  nr  joints. 

Primary  iniputations  are  to  be  performed  when  it  is  inipoppiblc  to 
•nve  the  injured  limb,  In  military  pracltee,  limbs  an;  amputated  for 
injtiHea  wbich  a  f^urgcon  might  attempt  t4)  ^ave  in  civil  practice;  there 
bemg  \t&^  opportunity  for  treatment,  and  leu  favourable  oppartunit| 
for  tecoodary  amputntion. 

J§nirumrvn  and  Drc^vgt. — Amputating  knives,  eatlins,  atw^  tour- 
otifiieta,  acalpeU,  tcnacula,  forceps,  needles,  Iignturt^s,  sponges,  hone- 
0ipperB,  compreaaca,  rollers,  retractors,  lint,  cerate,  charpie,  adhc«»Jto 
strips^  and  warm  and  cold  water. 

AMPUTATION  OF  THE  TBIOII. 
Th«  patient  liaviny;  been  brought  to  the  edge  of  the  hed»  his  baek 
b  anpfiortrd  by  pillows,  and  hia  hands  held  by  a^^istantA,  The  touf> 
ntmitl  b  applied  over  the  su[»er5cial  portion  of  the  arrery,  ftl>nut  three 
illfhcf  below  the  groin,  so  as  to  interrupt  the  cireuliition  of  blood  in 
tbt  limb.  *  This,  like  other  amputations,  mtiy  be  }>€rfornied  in  two 
ways,  either  by  t^ie  circular  iocibiun  or  by  the  flap  opemtion. 

ciaciTLAa  iJiciaioN. 
The  surgeon  stands  so  that  he  may  use  his  left  hand  to  grasp  the 
part  whicb  be  in  to  amputate,  tbe  leg  being  firmly  sup[K>rtcd  in  a  hori* 
Sfrntal  position  by  an  assistant;  the  surgeon  then  carries  the  ampu- 
Ijting  knife  under  the  limby  and  with  one  eompletc  sweep  round  the- 
limb,  divi'  I  111,  fat,  and  fascia.     A  scalpel  is  then  used  to  dis- 

sect  the   I  rt  from  the  musclea^  to  order  that  they  maybe 

turned  up,  fur  tw^t  inches,  in  the  stime  way  that  one  would  turn  up  tbS 
cuff  uf  a  oottt.  Wiih  the  amput^iting  knifc^  the  niujH*l«'!>  are  now  cut 
Ibfoagk  down  tfj  tbe  bono,  the  edge  of  tbe  knife  lieing  ineUucd  up- 
wrafda,  in  order  that  the  stump  may  present  Fomtwhiit  of  a  conotdai 
cavity^  the  muscles  are  to  bo  stigbtly  scparstAHJ  from  the  boi^e,  and  a 
rvtractor  applied  to  pull  them  upwards.  In  u^ing  the  saw,  the  beet 
abotild  first  be  applied  on  the  bone,  and  a  groove  made;  by  stea  ~ 
atfjuJtes  tbe  bone  is  diviilcd.  care  biding  taken  to  ^rtvtul  ^tlWv^i 
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t,  dfpt^ud  opoii  tbe  d«vetopmeiil  of  the  disease.  A  fmill 
iumottr  of  ft  M^Kirrous  foipi  inaj  be  extirpated,  wiib  some  ebanc^  6f 
■cieoeMy  tbocigh  not  wiib  certainty  as  to  ita  non-reappeirance.  WbcQ 
ibe  cancer  is  open  ond  ulcerated^  the  treatnieDt  should  be  directed  to 
tbe  coo«titQtjoD,  wbieb  irill|  Booncr  or  later,  sink  with  s^mpioma  of 
bectU. 

club-foot. 

Thi*  deffvnmtj  mnj  be  cither  congenital  or  acquired.  Tbe  tonpe- 
oical  form  ia  drpeodetit  upon  some  disturbance  of  the  cerebro-apina) 
pjfstein,  that  producua  irregtilar  contraction  of  tbe  uiuselea^  hy  which 
BntafEoniam  10  deetrojed. 

Tbe  accidental  canvca  by  which  it  may  be  acquired,  are  injiinee  and 
dMaaoi  of  the  foot  or  ankle^  coDTnlsionSy  scarlet  fever,  cicatrices, 
rieketa,  kc* 

The  principal  Taricties  are  three: — 1.  Tah'peM  VaruM^  In  which  the 
foot  11  turned  inward,  as  in  Fig.  273,  and  n^sta  npon  its  outer  edge. 
There  are  various  prrades  and  niiKlifications  of  varus.  The  foot  is  not 
dialocatedp  bat  the  bonea  deviai'?  from  their  normal  direction «  and  their 
*rticnlar  aurfacea  are  partiallj  ecpamted.  The  a^irngatus  ia  teaal 
altered  in  position.  Tbe  ligamenta  on  the  outer  side  are  len^hcned, 
«nd  those  on  the  inner  are  shortened.  The  tendons  of  the  tibial  in  an- 
lletui  and  poiiticua,  a«id  tbe  teodo  Acbillis,  am  mu«t  contracted;  the 
pBi^foti  miiadea  are  relaxed* 

Pig.  274. 


5.   TaHp($  F<if*?wf.    (Fig.  274*)    The  foot  is  everted,  and  «»b  cwi 
imicr  tdge.     It  is  a  rare  form  of  clubfoot.     Tbe  li|g^i 


4 


AMPUTAllOir    OF    THE    LEG. 


4(4 


fide.  Lifttoo  iiid  othert  prefer  an  aoterior  and  posterior  flap, 
wkteb  pfQVeni  the  ^od  of  the  bone  riMog  at  the  upper  angle  of  the 
woniid,  and  protruding  forwards.  These  are  made  by  inserting  the 
ktitfe  by  the  side  of  the  thigh,  as  in  Fig.  263,  instead  of  upon  its  ante- 
rior fturfiice«  The  objcotions  to  the  fiap  operation  are  the  injunei  to 
t€«i»ela  and  uerves^  by  IniDBfixion  and  oblique  division. 

AWri;TATJr>pf   AT   THE    UJ^  JOIKT   (FIG.  2G4). 

Thii  operation  in  rarely  necessary,  and  is  alwaya  severe  and  danger 
ooa.  Th«  palient  is  to  be  placed  on  a  table,  with  his  pelvis  project* 
ing  from  the  edge.  The  artery  is  compressed  by  an  assistant,  who 
jiiojil  be  ready  to  thrnst  his  fingers  in  the  wound  formed  during  the 
Ibfination  of  the  anterior  flap,  9o  that  he  can  gra^p  the  end  of  the 
Veoael,  as  noon  as  tt  is  cut.  The  knife  is  entered  about  middle  waj 
ro  lb©  trochanter  major  and  the  anterior  superior  spinous  pro- 
I  of  the  ilium.  By  eultiog  downwards,  the  anterior  flap  is  formed.* 
[  bead  of  the  bone  in  then  disarlicubt<*d,  and  the  blade  of  the  knife 
then  placed  behind  the  bone,  is  carried  downwards  and  back- 
Fig.  204. 


J  so  as  to  form  a  posterior  fliip ;  the  vesaels  tre  to  be  rapidlj 
mecur^f  and  the  flap  tnanagrd  as  in  all  other  flap  opermtions.  By  aooio 
tbe  formation  of  a  lateral  flap  is  preferred.  Very  often  the  selectioa 
of  the  flap  wiU  depend  upon  the  character  of  the  wound  whivh  luaj 
iHKier  the'opefitioii  neooisary. 

AMPtJTAnOK   OF  TIIK   LtO, 

The  lenglti  of  ibe  aturnp  should,  in  somn  mcasnfe,  depend  upon  th# 
kind  of  ariifioia)  limb  to  be  u^ed.  If  tho  pntimt  is  to  rrxt  u^wn  hia 
ksM^  Ike  ilUiDp  ikoilld  bo  abort,  in  order  to  be  beot  at  right  angU*. 
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AFFECTIONS  OF  THE  EYE, 

DISEASES  or  THE   EYELIDS. 

BOftDKOLVV,    OE    iTTt, 

I«  a  wmnW  puinful  boil,  in  t)ie  cellular  tissue  upon  the  edge  of  t}i« 
eTelidg,  It  maj  origin  a  ve  in  the  Bebaeeous  g  Inn  da  at  ihe  roota  uf  the 
*citm,  in  the  folUclcfi  of  the  cilifiDi  or  in  the  cellular  ti&suo,  A  toro* 
faloitf  confilitutioo  predisposes  to  the  occnrrenee  of  them. 

Trttifment  — ^Thoee  who  are  liable  to  them  should  piiy  attention  to 
tli«  oonditioo  of  the  stomach  and  bowels.  Cold  applications  and 
nilmle  of  aiWer  roaj  arrcfit  it ;  but  generalljr  hot  fomentations  gt?e  m^t 
relief.     After  AUppamtion  has  occurred^  they  should  be  punctured. 
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1^  This  i«  ft  chronic  inflamitiation  of  the  edges  of  the  ejclids,  oecarriog 
t  fr^uentlj  in  scrofalous  children.  The  edges  are  swollen  nnd 
re^  ;  the  ejelashee  loaded  with  Meibomian  secretion  }  and  the  lid^  are 
glued  together  id  the  morning.  There  is  itching,  smarting,  and  a 
Mvnmtion  of  stiffness.  When  the*  disease  is  of  hmg  standing,  the  eye- 
laalite  fall  out,  and  the  new  ones  are  misdirt'oted,  and  irritate  the  cf  n- 
jooetJirat  In  adult«  it  may  be  the  result  of  catarrhal  ophtbalnua,  or 
be  prodaoed  by  cold  and  damp  air,  or  by  iutempeninee.  In  ohildraa 
11  tnay  be  the  reMtlt  of  eruptiTe  diseaw^ 

7'nYjfmm£.  —  Alteratives,  laxatives,  and  tonica.     The  state  of  the 
plciti   rf!fiairee  attention.     Fomentation  will  remove  the  incrustationa. 
a^  Qiiadireeted  eyetniihcs  arc  to  b«   removed.     An  ointment 
poied  of  gr«  X.  of  rod  prccip.  and  an  ounce  of  cerate  b  to  be  caro- 
fii"  *ii'd  at  night;  and  in  the  morning  the  lids  are  to  be  bathed 

V  i  water,  and  not  sepanited   forcibly.     In  Mnveterate  cuse*^ 

euIplialL  of  copper  and  uitrate  uf  nilver  may  be  applied  to  the  edgen, 
In  caee  the  eoojunoUva  is  thickened;  and  blbteia  may  be  plaord 
bebi&d  the  eats* 

aarao  rtoa 

^^  b  •  pcrroaneDt  lOTerBion  of  the  eyelid,  and  ofken  reanlta  fn>m  tArm! 
^^■Bhlhalmia,  from  a  relaxation  of  the  integuraenta  of  the  eyelid  and 
WKfm^modio  eontnction  of  orbicularia  palpebrarum  muscle  when  lone 
continued*  or  by  oootraction  of  the  oonjunetira;  constant  pain  and 
irritaiiun  follow  from  the  citin  rubbing  against  the  ball  *  It  la  to  be 
diatinguij^hcd  frnm  trUhia»i$^  in  which  the  ciliae  are  inverted,  and  trri- 
Iat4*  the  ball  whtUt  the  lids  remain  in  their  natural  position. 

The  only  treatment  which  can  bo  of  pennanent  benefit,  is  the  exel* 
a  of  a  fold  of  skin^  from  near  tho  edge  of  the  eyelid  ;  but  this  te 
ily  applicable  in  certaio  eaaea  where  U^e  cataae  it  lelaxatiun  of  th« 
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■limildeni  mUcc!,  and  the  head  ihrowii  bacV^  iin  incision  two  incKeft 
in  Icugtli  t»  mudi-  on  the  inner  fUt*  of  llie  st^nitJ-cleidn-nmtiloid,  rpsich- 
Ing  lo  the  sU'mum  ;  anotber  int  iNton  la  made  juHt  libovt*  the  cliivicle 
mud  iHrougli  the  stcroo-maiihad  :  t litis  a  flap  eun  he  turned  «up*  the 
vlcrtio.thjroid  nod  stern o*bj^ old  are  then  to  be  divided  on  ft  director, 
and  the  deep  faRua  exposed;  cnutioui^ly  opening  this  faseiii,  the  voiii 
it  10  be  pushed  isidc,  avoiding  the  pur  vagum,  reeurreul,  and  cardiac 


ftSACHlAt      AXBUmSM    (pto.  2(i6). 

Thin  IS  tHEnally  the  r*'*ult  of  violence,  and  is  very  oficn  a  fulso 
ftoeunum ;  the  tumour  is  in  the  bend  of  the  arui,  and  lucuuveuieoees 
ill  liitirbilitj. 

Fig.  256. 


The  hraehiml  or  hiimenil  artery  is' lied  bymalcing  an  ineiKioo  on  the 
inii^r  edfrc  of  the  biceps  flexor  oniFcIe,  of  two  inches  in  length,  alioiit 
%hm  middle  of  the  arm.  The  median  nerve  will  be  found  first,  lying 
cloM  to  the  artery;  this  and  the  veins  are  to  be  carefully  separnted. 
It  ntist  be  borne  io  mind,  that  the  arter^  may  bifurcate  as  high  as  the 
niltft*  If  it  he  necc^'sary  to  tie  the  artery  in  the  upper  jiortion  of 
I  itm  •rnif  an  tncisioci  in  to  be  made  over  the  pulsatinc;  vessel,  and  it 
^^BiSI  bi  fbund  on  the  inner  edge  of  the  com  co- brachial  is  musele;  thf 
^^Hm^fliilid  veinH  are  to  be  carefully  avoided. 

^^V^IMif^oci   of  the  rnilial  and   afnttr  arteries  is   seldom   required 

^^HU^tlbr  wounds.     Often  wounds  tn  the  palm  of  the  hand  ri'()uirtf 

^^Bm  tying  of  the  humerul  artery.     The  mdiul  may  be  exposed  in  the 

^Ri|>p«]'  part  of  the  forearm,  by  an  inei^iun  through  the  fkin  and  i^^uper- 

fetal  &feia«     By  separating  the  f^upinatorlon^us  muKcIe  from  the  pro> 

the  artery  will  be  ft>urid  as  it  paiues  over  the  l4^ndou  of  (he 

In  the  low«^r  part  nf  the  forearm  the  rtidtal  may  bo  readily 

espoted  bv  making  au  incision  thn^ugb  the  skin  and  fascia  on  the 

•iit«r  borarr  of  the  flexor  carpi  radialts ;  and  the  nlnar  by  an  *ociiiioQ 

HI  tilt  mlial  aide  uf  ibe  flexor  carpi  ulnarla  muscle* 


laociaAL  AKaoaisM. 


Tbia  u  i  pttlaatjog  lunoiir  in  Ibe  gft^n«  not  tx»  b«  mistaken  for  ^ 
Tilt  txternal  iliac  it  tied  by  makintr  an  incisi««ii 


88< 


mSBiSBS    OF    THE     CONJUKCTIVA. 


467 


f<i  th«»  margin  of  the  orbit,  mnd  below  the  trndoD  of  the  orbicDlarig 
The  9MC  ftbould  tKeo  be  fomenied  and  tborougblj  cleansed,  and  ifter 
m  few  daya,  »boiiId  any  doubt  exist  witb  reference  to  the  perviousneaa 
of  tl»e  tybea  and  mc,  aci  explomtion  is  to  be  made  bj  probes* 


Fig.  27«. 


Fig.  277. 


Fig.  27a 


^ 


Fb^old  lb©  obsttrtictton  be  firm,  the  opening  into  the  wic  will  remaiti 
itt«tlotu,  and  then  a  if^le  tnual  be  introduced.  The  object  of  the 
•tjk  i«  to  dilate  the  strictured  portion  of  the  sae.  The  form  nnd  t>he 
mrr  abown  in  Figs.  277,  :il^.  Tbey  are  usually  made  of  lead^  silver,  ot 
goJdf  and  aometimea  of  catgut.  Some  have  thought  best  that  there 
•Wold  be  ft  groove  on  the  atyle,  or  that  it  should  be  boUow,  but  thii 
It  iiDnecemarj;  for  although  the  style  may  occupy  the  whole  of  the 
ealibee  of  the  duct  when  first  introduced,  the  tears  gradually  widen 
il  mod  flow  readily  by  the  side  of  it* 


DISEASES  or  THE  CONJUNCTIVA. 


Acuri  eomtfvcTiTif t». 

SfmptMiti. — Froartitig,  beat,  stiffhess,  witb  a  feeling  at  if  dust  bad 

fH  mio  ibe  eye.  8ubse<)uently  the  eecretion  of  mucus  increasr* ; 
wtiieli  becomes  pun  form.  The  vessels  of  the  eonjunetira  are  turgiil 
tiid  itfii&tfous,  pving  it  a  bright^ red  appeanince.  There  is  slight  in* 
lok»nn«e  of  Itcht  and  inci-eased  flow  of  tears. 

CviMcs.  *—  Cold  or  damp,  bed  condition  of  stomach,  or  local  irrit*- 


^Trtohmmi,  —  A  dose  of  etlomel  followed  by  a  saline  etibartte; 
oold  applicfttions,  modermtet?  dark  room,  and  a  solution  ol 
•l»  of  silver,     Tlie  disease   mair  become   rhr^nit;  when  bUptei* 
'  '  Ibe  ear,  tod  attringeni  applteations  to  the  eye  will  be  useful. 
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tKe  thif'b,  according  to  Scjirpn,  wlicr^  the  nrtrry  is  fi\ipf»1ti'fnl.  Tlio 
Mpbctta  vein  k  to  W  regnrdid  m  tiic  dinscctiot)  ol'  the  sujiviCciul  fuR-i«, 
AAcrop*?niiig  ihc  bhciitii,  care 

1111151  htt  tnkcn  Ti»»t  lo  injure  Pif.  26^ 

ibe  vcin^  tjnr  lu  include  (be 

iUpbciius    Dcrv«.      Hwnfrr's 

tip*r»lioo  i^  ftonirwbiit  Wlow^ 

&iid    in    its   prrforuinnce   tbc 

tftrforiui*  lunai  Ij<*  divided  or 

bed  apide. — Tbe  anterior 

W  irUry  may  be  tied  in 

\er»l   pbco*;  at  fbe  upper 

|»rt  of  tbc  kg  (t*ig,  259)  by  a 

frco  iriei»inn,  to  get  bi  twoeo 

tb€    tibuilif  anri^H4»  und  ci- 

t^nsf^r  cotniuuiiifl   digitorum. 

AAcr  tbe  divii«ioD  gf  the  j^u- 

perfieiiil  fiisci.m  proper  allnw- 

aoot  sb'^ild  b«*  iiiiide  fur  the 

brnidtb  uf  tbi'  tihinbsanticuii, 

in  onler  to  strike  tb«  line  of 

dtfiMofi  upon  ttic  dcn^e  fits- 

eift  between  ibi?  two  nm?clc8.     The  irfery  will  be  fouad  »t  tho  bottcm 

of  tbia  J^poer,  lyinp  on  ibc  interosseous  rni  nibmnc. 

At  the  biw«r  pnri  of  the  Irg  ft  lt*B  iT»ei^ion  i«  net-vf^futy^  tbe  vei«el 
iN'itig  more  r>uf»*'rfi(iii].     Tbe  wouod  is  made  on  ibe  tibijil  side  t>f  ibo 
t^iAiHir  prMpriud  pulbcii. 

f)c  vefitt}c«inii  eH  and  aD*  Fig*  260. 

trior  libtnl  nerve  tiM  to 
^\c  avMidt^,    (Ki|,'  :2«Ki)< 
4 hi  the  instep  the  nr- 
iry  may  be  «»rcure<l  by 
I k  11111:   an    incision  on 
•*  fibulnr  f)id«  of  Ilia 
pndon  of  th«   iXleiitor 
propritu  pciUict#. 

Tbe  po^cfrrior  libtal 
mmy  be  rtiidily  tied  nejir 
llie  middle  of  the  leg, 
uon  ibe  inner  tide  ;  di- 
vida  tbe  akin,  su^ierficial 
^ida,  crurml  fancia,  and 
aome  fibrea  uf  the  erdcoa, 
end  tbe  teg  being  0excd, 
ibc^  tricrp*  Purf©  mn  be 

jiniibrd  a«tde    »uffirirntly  lo  ejpoBC  tbe  i^beafb    of  ibe  reiMb; 
■ricry  ia  to  be  oarefuUy  excluded  from  tbe  veins  and  oerre* 
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im^dent^  it  is  clear  ai>d  Innspnretii,  iir>peanog  u  if  a  Bmall  piece  liad 
bocD  cut  oat  of  the  oomea,     Tb«i  tiilmte 
of  nHvcr  13  the  best  upplicatioD  to  the  Fig.  2dOL 

itiiUnied  ftod  tudoleut  ulcer  of  the  cor- 
nea. If  the  acetate  of  lead  be  used,  a 
whit«  proejpitate  ia  formed,  which  is 
tiable  to  hecKiuie  fixed  id  the  cicatrix  as 
a  dead- white  spok 

BCLEKOTmS. 


Tkk  Jiaeiae  ia  often  called  rbeumatie 
^klbalinia.  It  19  koown  bj  redne#9  of  the  fclerotica^  alight  intolo- 
nuMe  ef  light,  aevere  aehing  pain  of  the  eje  aod  the  boDe  eurround- 
tB^  il,  which  is  aggraTated  at  night*  It  is  diatinguiflbed  from  cod- 
jiitietiiritia  by  the  chamoter  of  the  paiHf  and  rodoesa.  Iii  arhrfdiih 
Iba  ffiU  aftt  deep^aeated,  of  a  pale  pi»k  coloufp  and  run  in  atraight 
hmm  Irmk  the  dreumlBreooe  of  the  eje  towards  the  eorDea ;  whereaa 
ift  tm^jumfiimtUj  the  veaaela  are  tortuous,  freeljr  anastomose,  supers 
lictal,  and  are  of  a  bngbt-rod  colour, 

l^rmimmL  —  Bleeding,  purging,  together  with  the  administration 
cf  oolohitttxi,  wnrm  buthsf  and  anodyne  fom  en  tat  ions;  blisters  behind 
t^  aara,  and  Do? cr's  powder,  are  also  of  great  avaiL 

laiTts  {no,  SSI). 

This  ofUa  ia  cau»^l  bj  injury  or  coldi  but  ofleoer  by  sorofulouSy 
a!y|»llilitio,  or  gouty  taint 

'  nxM. —  The  iris  changes  in  colour;  appears  rough  or  Tilloni; 
U  <  contract<^d,  and  often  filled 

mivh  1)  tiipb  :  a  pink  tooe  surouuds  the 
e^niea,  formed  by  HUiall  teasela  from 
like  sclerotica;  there  ia  iotoleranoe  of 
light,  dtmoe^M  of  ?iaion;  a  baming 
pain  ID  tlie  eye,  and  an  aching  pain 
ovvr  the  brow, 

Tftalmmi, — The  infiaoimatioQ 
ah«»a]d  ha  subdued  by  active  anti- 
|4iIogislto  ID  cans  such  as  bleediDgp 
pargiiy,  and  leeching.     The  absorp- 

CioQ  of  lymph  is  to  be  promoled,  and  its  frefh  efluston  arrested  by  the 
adtniniaifBtiuti  of  SEnali  doaea  of  calomel  and  opium  every  four  hours 
mntit  the  cums  become  afleoted*  The  pupil  should  be  kept  well 
dilalad  by  belladofina  or  stramonium,  and  the  pain  muit  be  retieTed 
bf  anodvaa  fomentationa  and  nightly  doses  of  opium, 

Anijtevil  I\piL  —  It  ia  often  nceesaary  to  form  a  new  aperture 
ifi  the  iriaj  owing  to  the  pupil  having  been  obliterated  by  indam 
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CATA&ACT 

Is  an  opacity  of  the  lens  or  it^caprales.  It  may  be  caused  by  in- 
fiammatioD  or  injury,  but  is  more  frequently  the  result  of  impaired 
nutrition.  There  are  different  varieties  of  cataract,  designated  by  the 
terms  hard,  soft,  radiated,  capsular,  &c. 

SymptofM,  —  The  rision  becomes  gradually  impaired,  and  objects 
appear  as  if  surrounded  by  a  mist  or  cloud.  The  sight  is  better  io 
the  evening,  or  after  the  application  of  belladonna,  because  the  pupil 
being  dilated,  more  light  paraes  through  that  part  of  the  lens  which 
may  yet  be  transparent.  The  pupil  is  active,  and  behind  it  is  an 
opaque  body  of  a  gru}  ish-white  or  amber  colour.  The  catoptric  test 
is  the  most  certain  mode  of  distingubhing  it  from  amauroE&is  and  glau- 
coma. When  a  lighted  candle  is  held  before  the  healthy  or  amau- 
rotic eye,  three  images  of  it  may  be  seen :  an  erect  image,  that  moves 
upwards  when  the  candle  is  moved  upwards,  which  is  produced  by  re- 
flection from  the  surface  of  the  cornea ;  another  erect  image,  produced 
by  reflection  from  the  anterior  surface  of  the  lens,  which  also  moves 
upwards  when  the  candle  moves  upwards;  and  a  very  small  inverted 
image,  that  is  reflected  from  the  posterior  surface  of  the  crystalline, 
that  moves  downwards  when  the  candle  is  moved  upwards.  In  cata- 
ract, this  inverted  image  is  from  the  first  rendered  indistinct,  and  soon 
abolished ;  and  the  deep  erect  one  is  soon  abolished  also. 

Treatment. — There  is  no  cure  but  by  an  operation,  which  should 
be  deferred  until  the  patient  is  in  good  health  and  condition.  If  the 
iris  moves  freely,  and  there  is  no  tendency  to  vascular  disturbance  in 
the  eye  or  head,  the  chances  are  favourable.  —  There  are  three  modes 
of  operating,  before  performing  either  of  which  the  pupil  should  be 
dilated  by  belladonna  or  stramonium. 

Extraction. — An  incision  is  made  through  one  half  of  the  circum- 
ference of  the  cornea,  the  capsule  of  the  lens  lacerated,  and  the  cata^ 
ract  extracted  entire. 

Couching  or  Depression. — The  object  of  this  operation  is  to  remove 
the  cataract  from  the  axis  of  the  vision,  and  is  performed  by  a  couch- 
ing needle  passed  through  the  outer  side  of  the  sclerotica,  about  two 
lines  from  the  margin  of  the  cornea. 

l^oducing  Absorption.  —  The  needle  is  introduced  in  the  same 
manner  as  in  depression,  the  lens  broken  up  and  subjected  to  the  alh 
fiorbent  influence  of  the  aqueous  humour. 

AMAUROSIS 

Is  an  imperfection  of  vision,  arising  from  some  change  in  the  retina, 
optio  nerve,  brain,  or  fifth  pair  of  nerves. 

Symptoms.  —  The  sight  is  impaired  by  degrees;  at  times  vision  ii 
more  impaired  than  at  others ;  objects  appear  double,  crooked,  or  dis- 
coloured ;  bkok  spots  or  flashes  of  light,  a  vacant  stare,  dilated  pupil, 
and  but  little  motion  of  tho  eyelids,  indicate  amauroaia.  There  ii 
^  ofVi^D  a  want  of  the  niama^  coloui  of  the  pupil,  which  may  cause  it  Io 
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mbtak^n  for  catafii<?t,  from  wbicH  it  ig  mast  certain  to  be  dbtm- 
giiMied  by  iho  i*iioplric  test^  ob  well  &9  bj  rational 
gignt.     The  usual  causes  arc  cireumstnDces  which  Fig.  282. 

oftraiimutate  the  retloa)  such  as  glaring  lights, 
htata,  iniemperaoce,  tight   occk^clotbs^   also   in- 
ftanniaiioii^ooiiciiwion,  extravii»iitioDs,  tumours,  kc. 
TWatmmL  —  Should  it  he  inflanimatoryj  pro- 
duced by  wouiid»i  li^btniDg,  or  exposure  to  Id- 
tti%yc  light;    or  if  there  are   pktbom,  headache, 
iddincfift,  turgid  countenance^  and  frequent  fla&hcs 
Ughl  when   stooping;  or  if  the  comptaiot  haa 
iluwed  a  ftuppresaioD  of  anj  aocustomed  evacua* 
tion,  or  the  drying  up  of  an  habitual  ulcer  or  enip- 
.tloti,  then  the  antiphlogistic   treatment   must  be 
~   "  ptOfJ, — bleeding,  cupping,  counter-irritants,  and 
^rgatives.     Siiuuld   it  be  atonic,  the  result  of  a 
protracted  lUiiess.  gn^at  loes  of  blood,  over  lacta- 
tion,  lemrorrba»a»  or  other  debilitating  circumstan- 
oea,  il  is  attended  with  pallid  lips,  dilate^!  pupils, 
Irrinbling  pulae^  and  despondeucy  of  mind.     The 
^      IKlirnt  usually  sees  be^t   after  eating,  and  in  a 
■H^Bft  light*     Tb«!   discharge  or  other  aource  of 
^^^^P^tioQ  should  be  corrected,  and  the  ftystem 
^^P^^Etbened  by  fresh   air,  tonics,  quinine,  ^teel, 
P^lod  tiviog,  &o.     The  secretions  should  be  well 
'      rrgulat^,  and  the  cutaneous  and  general  circula- 
ticio  be  i>romoted  by  exercise  and  bathing* 

Should  it  be  »yinpathetic,  supenreoing  on  jaun- 
diO0,  toiue  disorder  of  the  etoinach,  or  wormi,  the 
noanl  healtb  must  be  regulated  before  a  cure  eao 
m  expected.  It  may  arise  from  tumours  near  the 
eye  and  carious  teeth,  which  should  be  rcmored. 
If  it  follaw  an  injury  of  the  fifth  pair  of  nerves, 
the  wound  should  be  dilated ;  or  if  it  be  henled, 
ibe  cicaa trios  roast  bo  cot  out.  Should  it  follow 
tl»«  oat*  of  tobacco  or  opium,  it  may  be  relieTe«l 
kj  a  cold  shower- bath,  counter  irritation,  and  eleo- 
tricity.  Should  it  be  organic,  the  treatment  chould 
bm  paUiatire. 

STBABtBHira. 

J^r^^humuM  or  S^tnttng  is  the  want  of  barmo- 

aioaa  totioa  of  the  rousclei  of  the  eyeball.     It 

■Mjr  be  orated  by  the  oTeraction  or  the  paralysis 

of  m  ttttide.     The  ordinary  vftriWiVs  are  the  con^ 

J  looldDg  towardsi  and  the  dttergent,  look- 

ootwirda:  iba  fomier  Is  tbe  more  frequent. 
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It  nny  be  congenital,  but  usnallj  ocean  in  childhood.  Sometimes  il 
18  the  resuh  of  imitation ;  or  it  may  be  induced  by  marks  or  patches 
on  the  nose ;  but  oftener  it  is  occasioned  by  gastric  or  intestinal  ir- 
ritation. Cerebral  disturbance  is  another  caosei  especially  when  the 
squint  does  not  come'  until  adult  age. 

Treatment. — ^In  childhood,  where  squinting  depends  on  sympathetic 
disturbance;  it  is  often  removed  by  purgatives,  alterativeSi  or  anthel- 
mintics. 

Some  cases  of  sauinting  may  be  cared  by  division  of  a  muscle,  but 
not  all ;  in  fact,  a  deformity  sometimes  results  from  the  operation. 

In  almost  all  cases  of  squinting,  there  is  defective  vision  in  the 
affected  eye :  this  defect  is  usually  relieved  when  the  operation  is  pro- 
perly performed.  The  patient  should  be  steadied,  as  for  other  oph- 
thalmic operations.  The  eyelids  are  to  be  separated  by  an  assistant 
or  speculum,  and  the  eye  not  to  be  operated  on  is  carefully  to  be 
bandaged. 

The  conjunctiva  is  to  be  seized  by  a  small  toothed  forceps,  about 
midway  between  the  cornea  and  the  caruncle,  so  as  to  form  a  horiion- 
tal  fold,  which  is  to  be  snipped  by  the  scissors  close  to  the  forceps,  and 
between  them  and  the  cornea ;  or,  this  fold  of  conjunctiva  may  be 
divided  by  an  iris  knife.  After  the  division,  the  conjunctiva  is  to  bo 
separated  from  the  sclerotica  for  a  slight  dbtance.  The  third  step 
consists  in  the  introduction  of  a  blunt  hook  (Fig.  282),  curved  so  as  to 
accommodate  itself  exactly  to  the  curvature  of  the  eyeball.  The  hook 
is  to  be  passed  under  the  tendon,  from  above  downwards;  and  the 
muscle  now  being  secure,  it  is  to  be  divided  by  a  pair  of  scissors.  If 
the  pupil  is  now  in  the  centre  of  the  orbit,  and  if  the  patient  cannot 
tarn  the  eye  horisontally  inwards,  the  operation  may  be  considered  as 
complete.  Should  a  portion  of  the  muscle,  or  some  tendinous  fibres 
remain  undivided,  they  are  to  be  sought  for  by  the  blunt  book,  and 
divided.  If  the  fascia  is  too  extensively  divided,  the  eye  will  become 
too  prominent,  or  an  external  squint  will  result. 

After  the  operation  cold  water  is  all  that  need  be  applied.  The 
operated  eye  should  be  exclusively  used  for  a  few  days.  A  fungous 
granulation  often  rises  from  the  wound,  which  may  be  removed  by  the 
knife,  scissors,  or  lunar  caustic. 


GLOSSARY 


TBKMS  EMPLOYED  IK  DtSEASBS  OF  THE  £TB. 


lcAf^«ai««d|i»Ki  («|  ptiw,  Xl^*i  eoimtr,  ^^  rA«  eye),  w»ot  of  pow€f  to  diitlnpilift 

•«rf««nt  to  ft  finunui  ut'^fr  »(  the  inofr  eomer  of  the  «y«,  from  !t«  rTf«mblAnc«  to 
%H9  Urmt'tr,  or  {nfhi-c^rbiul  flADduUr  Me  of  p^nU  ind  otb^r  rnaliiBtiiif  iolnuli. 

Alh^ffo  (ftlbuff  »ytt)t  mn  o^mfUj  of  the  eoracA. 

^lj»«srott«  {l/i«^fwvri|  ofrtcaircrKon,  from  Ji;ia«|k#ai,  K»  r^ndtr  o&i«itr«),  1aipidfl|l#ll 
•r  kM  of  vlfl««  fhnn  pstulyiii  of  lb«  optie  m^nrou*  ftppamtiif, 

Am%hfnpi9,  (ififiXttf  duH,  d«f ,  lA*  #3^*)^  Inpairtd  flilon  from  i]«f«otlt«  MiitiVflllj 
•f  tb«  rrliom. 

yimji,  rvtbiilif,  or  ixiiammotiuii  4if  ilio  r«tiit&. 

AmtMi0p»  (iyxiXms^t  froB  iy^^i,  »#ar.  bqiI  d)/',  iJW  fy*)*  Bint  fir  on  b^  iJio  oid»r 
■BTfoono  I0  Ut«  ftboeM  At  ihe  tiiD«f  eorner  of  tbe  oj*^  «odlQg  in  tho  fimioiu  ulcer 
vikh  tli«3r  «ftlM  A«gfTo|>i. 

^MikybAlfpAarM  (iywiket,  tromktd,  fiXt^m^w,  «|r«li(f>,  oolktwoD  of  tbf  ^jr^Udi  lO 
«Mk  pUkm  M  Iboir  Uwdor*. 

jUcira«tPf  (m,  prir.,  «<Ur*c,  «irtiiftAi|  ftnd  A^t  tk«  tyt),  VMli»igbl«4n««i. 

j|ap«»i«  (•»  priv.,  nrp4»|  lo  per/or^U),  elooart  or  inpet^rstf ooi  j  ipptbd  to  thm 
pupil.**. 

^itytotrttf*  (fDkt^apmr^  «pWt«f),  inflaramfttifm  of  ibe  cjr^lidf, 

JMt|4«f»M»nnorT4<ra  {fiXifmfVf  eyfUii,  ftXi*^,  ovim'm*,  ^^V  t«  Jimt),  iral  ttAft  4 
pw^aiaMW  leA*nai»UoD  of  the  eonJunrtiTo* 

MhpMmr^kth almia  <j|Xif«f««,  #y«^V,  ^fiaX^,  ^9%  ealltfd  «lM*BtephAro|>btfa«l 
il#-bt«BBorrb<»«,  pttr»>«ii*ow  likiAttBiMtiott  of  tb«  eoi^aoetira  la  Ita  fbllj-fon 
■Uio. 

^»yijypli'jMi  {iflLi#«#ov»  tfeUdt  vJ^tX^f  itfrvAit  or  Alov),  pcnlyviff  of  tbe  t^^ltdL  J 

Jitfpl#f<tpi»ii#  (^A|^«^»,  #yf/i4/,  «Td#tf,  mJktUmf  domn%  oftUod  ftlio  tlmpl/  Tti 
•  flyitaf  d«vii  of  the  ypper  «jeUit 

Bhpi<yayt<Mi»  (^Jii^^M,  'f r/«^,  #v«r|iif,  •!»««).  ipaMn  of  tb«  tjeltdtb 

MmffAmtmm  {^u  «*>  ^A«iJ^*ff  *f«)  Cfcen/M  A*otikH#,  dr«poto*l  oiiltfffBtfil  «f 
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Canthu9  (gavBost  th*  rim  of  a  toAeW),  angle  of  the  eye. 

Cataract  (KarapiKT^d  from  Kara^fniffctst  to  throw  down  with  noUnce,  li  krtak  er 
di9turb),  opacity  of  the  leng  or  ita  capsule. 

Ceratitit  (Kipaff  horn,  cornea),  inflammation  of  the  eorya. 

Ckratocele  (v/paf,  horn,  cornea,  K^Xiit  tumour),  hernia  of  the  cornea. 

Cerafome  {xipat,  cornea,  re/i^»  •ech'ofi),  a  knife  for  making  an  incision  of  the  cornea. 

Chalazion  (;(4>a(a,  grauHo,  or  haiUtone),  a  umall  tumour  of  the  eyelid. 

Chemoti*  (x^itwvts,  from  x^***!*  "  9"P^'*9t  fi'<'0>  X*"^'  ^  9"P^  *'  ^^  x^^^"^*  ^'^™ 
;^f/iif,  humour,  or  fluid),  elevation  of  the  conjunctiva  like  a  wall  round  the  eomea, 
from  exudation  into  the  rabjacent  cellular  titeue. 

Chorotditit  (choroid,  from  x^^°^*  chorion,  one  of  ths  n^embranee  of  the  fcttua^ 
tiioi,  likene99),  inflammation  of  the  choroid. 

Chromatopejf,  or  Chromopty  (xpSfta,  colour,  tiln,  vi$ion),  chromatic  or  eolovred 
Tision. 

Chmopey,  or  Ohrupty  (xp^i  colour,  ^if,  r»Von).  ohmmatio  vision. 

Cih'a  (celo,  to  cover  or  conceal,  beeauee  they  cover  and  protect  the  eye,  or  froB 
aeo,  to  move)^  eyelashes. 

Cireophtkalmia  {xtpc^,  varir,  i^BaXft^,  the  eye),  a  varicose  state  of  the  hlood- 
ressels  of  the  eye. 

Ctavut  {the  head  of  a  nail),  a  certain  degree  of  prolapse  of  the  iris,  through  ao 
opening  in  the  cornea;  the  prolapsed  portion  of  the  iris  being  pressed  flat  like  the 
head  of  a  nail. 

CoUyrium  (veXXt'^isy,  from  eoWipa,  a  cake;  bread  topped  ac^>rding  to  Sealiger, 
thie  being  a  common  application  to  the  eyee),  a  medicine  for  the  eyes. 

Ooloboma  (voX4/3ofia,  mutilation),  applied  to  fissures  of  the  eyelidf  and  of  the  irif, 
congenital  or  traumatic. 

Coreetomia  {K6fn,  pupil,  U,  out,  rtuvit,  to  cut),  operation  for  artificial  papO  by 
excision. 

Coredialyeie  {xipfitpupil^  iiaXiu,  to  looeen)^  operation  for  artificial  papil  by  sepa- 
ration. 

Coremorphoeie  {xip^,  pupil,  /iSp^ttvis,  formation),  operation  for  artificial  pnpil  la 
general. 

Coreoncion  (gSpti,  pupil,  iygei,  hook),  hook  invented  for  the  operation  for  artificial 
pupil  by  separation. 

Coreplaetice  {€6p^,  pupil,  xXamtii,  the  art  <f  making  imagee),  operation  for  arti- 
ficial pupil  in  general. 

Cornea  (eornw,  horn),  the  eornea  is  so  ealled  firom  its  hon.y  appearaaoe. 

Corotomia  (ctfpn.  pupil,  ri/iv^,  to  cut),  operation  for  artificial  pnpil  by  incisioiu 

Curette  (French  for  a  email  epoon),  DavieVe  spoon,  an  instrument  used  to  aasirt 
the  exit  of  the  Ins  in  the  operation  of  extraction. 

Daeryoadenitie  {ittp6m,  to  weep,  Ui^,  gland),  inflammation  of  the  laehryaal 
gland. 

Dacryoeyetitie  (Smitp^m,  to  weep,  «#sTif,  ^ae),  inflammation  of  the  lachrymal  taa. 

Dacryi>-cy»tO'blennorrhaKi  (imepitt,  to  weep,  xivris,  eae,  flXiw,  mucue,  ^4m,  tojliow)^ 
blennorrhoea  of  the  lachrymal  sac. 

Daeryohmmorrhyeie  {Uef^,  to  toetp,  i^a,  blood,  ^m,  to  flow),  san^gaiaaoap  ladi* 
lymatioD. 
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MhtcrpmUim  (fim$4m,  i»  *»^,  U§Ht  «  •*o»*)i  CAlottlom  eofieNtiooi  dep««iifr4  In  the 


Dmcrjf^ma  (i«v#Wt  *o  iMi|>)»  •tillieidina  laebrynitnm. 
Ihf4**p^  (iiwX**^,  damhUi   A^,  m*%ott)i  double  rbtun, 

iH**ickiuiti9  {Ih^  twn'r*,  #ri;(»f*  «(  roi«).  ft  fofoi  of  trtrliUiit  io  vhleh  the  mal-ilU 
M«l44  *3P«ilajli««  form  &  leoond  roW|  dUlinei  from  thn  otHem* 

JUiroptmrn  {*Emfnt9Pt  ftom  Ir,  on*,  TfSrvi,  to  tarn},  errrsion  of  tins  ejtliifx. 

»  (^  imif  MmtMtt  ^ft  tari*0r  a/  tA«  *jf«}f  euiurg«Di«Dl  of  th«  Ivebrymil 


I  0»,  1%  tylw,  to  tMm),  iQTfrvioii  «r  the  eyelid*. 
fpi^immfhm»  (fvl,  njcmii,  «4v0k,  «it^^«  o/  lAe  tfyc),  «  eoogen^tal  fftecttliAritj  of  •  fblil 
•f  »k\m  «xt«odiEig  over  tbe  inner  «Aiilhai. 

Mpifkvm  C«»t,  iiiMN,  f4^,  to  curry),  wAtery  eye  fr^in  txeete  «f  laehrym*) 
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JffyitAtflww  and  B^^kthttlmiti  (f(,  otrt,  if9^Xfiii,  «y«),  protrnftian  ef  the  e^ebntl, 
BTf>plitb«taof  t»  ubmT  when  the  «jr«h&II  i«  oth«rwt9i9  uninjtired;  exopbtb&luiia* 
vb«»«  \m  ftddttion  to  th«  protroiion,  there  ii  diiorKanumtion  of  tlie  eytbaJL 

dAmetma  (yXmirtMf  t^a-gr***)^  a  ^rreniih  opaqae  •ppeAranee  Vebiod  the  popIL 

ihmmio  {h«\Ui*»nw\  a  tmiUl  lomoar  of  the  eyelid, 

^lOUk  vpncrt,  riftfne  givon  by  the  AribiiDi  to  eAtafaet,  mm  tbey  tuppoted  U  ta 
Wt^mt^vt  drop  lu  front  of  tb«  letia* 

Onfru  ftrwna  (ilmp  •c<>ne),  name  f^iren  by  tlit  Armbiftng  to  »m«afo«ui^  luppoebg 
ll  !•  depeod  ou  a  «le«r  drop  fiillen  fruni  tbe  bnuo  in  In  tbe  eye, 

MmmttftJktktitmtM,  Nam^pkikolmia  (el>e,  Moo</j  I^AtX^^^ff  lAe  «y«)^  tAnjpilDeo«« 
^dhtilMi  loto  tb«  eye. 

Brm0rui«pia  I|^<|^«,  ifoy,  |>jif,  Wt/r^n),  nlfht-bliodnMki.  Il  hiU  be«n  elfo  em- 
p|oy«d  lA  neAD  dtiy-blindiie**  i<)fi#f«(  (f«>jr»  «  prlir.,  or  iAtidf,  Mind,  li«(,  piaionh 

ihmfff  {y*wvu  half,  i^*tt  *i$i0mu  a  defeetiire  iUle  of  tition.  In  wbie^  <»•  1 
•f  «l^f«U  only  1«  ■«««. 

ihf^tUmm  {hwtdwum,  hnritf),  ttye. 

fifnUH*  or  HfHtvidki*  {\»«Xn*  ^^'•)i  iii(l»mQi»tioo  of  tbe  byaiold  toembniiiL 

Mt4^^jAiiMfm(«,  or  H^drtf^tkatmM  (U«f.  vaf^r^  i#««>#l<.  liU  «^«1»  df^pe^  «C 
llbff  ey*^ 

Mif^*^*rmto»k  (imtf,  o^f^  e«#d<,  tfonMa),  eoaleal  eoniM. 

J^p^tmi  (ttY^,  ttaif«r,  «r^,  Alood),  blood  in  the  anterior  chamber. 

ifipeelfoia  tle^iM*  or  My«e<(,  l^»  ivi,  ««il*r,  ^4^«,  f^ii«««)p  oatam«t 

Jffpofola  (1*4,  noifer,  ydX«,  mitt),  effailoai  of  a  milky  like  matter  in  the  UitmtU 
•^Mber. 

Offuyyam  (fe4»  «iid«r«  v^t,  ;hi*),  pQi  In  the  anterior  eha^iber* 

Mn«NcfifA  (l^f,  i>i«,  9Y9*€ffv^  <i/«4-looifrL  an  iattnuBAnt  invented  for  peHbr« 
\mg  the  opemiion  uf  artlicial  pupil  by  eeparatioo, 

§ri4mu*fh  {T^ii*  ■**'«,  fllC^#t(t  grcwil),  tltlekenlof  or  growtli  of  Che  Irie  ftrom  ti 
■dlalffi  ieto  lie  KibeUaeo. 

iridmmmtis  {i^tu  *'*«i  and  ix«^f  tnmoMr),  »  natme  fomorly  propoeed  by  Ton  . 
m^m  Ibr  t^  aame  niifbid  tlate  of  tbe  irU,  ne  that  lo  nhtek  he  bae  ilnee  f  ivea 
» /  bnt  now  applied  lo  as  abeeee  of  ilie  ifii^ 
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CanthM%  («,«Hp  !»•  rf« «/  •  ^A^  ^^.r^^^  ^  » ttileUl  papU  Vt  «• 

CWfaraef  (mraptfmif,  fhrai  ■  .^^'^' 

dUturb),  opMjity  of  tht  Ifln  ^  '  "J,  ^,„,^  0eparaiifm\  openUoD 

Cferalf  II.  (r/^(,  «oim  fr         ^  ,   '     ^^^^ j  •epw.tlon. 

Cmiloe«le  («^p^  Aorr         /  ^>.-;i«),  Ui«  ttnwfalMlan  of  a  proUp«ed 

CVrafoiM  (Wip«r»«er«  '       .  >^^^d«oa  in  tho  eornek  in  certain  op«»- 

CkalaHam  (^jA^r  ..-  <  ^'>,'*^'^ 

CAMiM<t  (x4p«'  ..;>  </^     ,-*rti*fo"),  tba  opontioB  for  artifieial  pnpll  by 

Xvn^,  hmmomr,  of  '^^^J^  ^  ^ 

from  oiadaUoP       ;.V^^  ^"l^/"^^'  •  •■"'~  ^  ^'»*  ^''■-    ^«  CWoftom«  t-nV/,t. 

CknraidiHf         ;>*       ^  >|^^  ,h^  operaUon  for  artificial  pupil  by  incinion. 
»^.c.  Iflwiic'      ,,e<;>^^>»  *1  Mlf  ortr,  fmttpt,  n  lent  or  fmtil),  inflammation  of  the 

.  ?*~""'       J>d^''^Z^^^  of  the  len.. 
^'"J*"'  J'f^'^'^Z^^ t^i*^)*  infiammation  of  the  cornea. 

"*       gt^'^Li*^  *\tn^>  *^^^»  "  puMetmre),  corneal  punctaration  in  needle  ope- 

ff  P^^^    ^  G»rtdinl!f9i9, 

t^i^'^jf,    Sf  Coromorphotit 
/>**^J\J/?ee  Corrpluttice, 
ff**f^*\%^  Gtrotomia. 

^'''^''^jMlmo*  {f^*y^^t  **  ^ortf  i^BaX/the,  the  eye),  oculus  leporinuSi  or  hare's  eye* 
^^^T  ar  fbortening  of  either  eyelid. 
^*"'\^ (Xt9*4^t  'o  vhiteu,  or  XtvK6t,  white),  opacity  of  the  cornea  from  a  eScft- 

•f[^7*</«  (lippuB,  hltar-tyd).  Wear  eye. 

^^j^(lafcap,  blind  of  one  eyr),  fixed  misdirection  of  the  eye. 
ta^rotif  (/'a^<'/>Mff(C«  from  /ia^d(,  huld),  a  falling  out  of  the  cyelached. 
tfgfmar$gt  (ftap/iapvyh,  epleHdour),  an  apiiearance  of  sparks  or  coruscations  before 

fleeyefc 

Jfetantofphopey  (/uranop^tw,  to  traiiM/orm,  i\^tf,  vieion),  distorted  appearance  of 

«lt|eele. 

Jifierophthalmoe  (fttitpot,  tmallf  6^Ba>iii(,  the  eye),  smallness  of  the  eye  from  im- 
pfrfeet  derelopment. 

Mieropy  (^ic^r,  email,  It^K,  viaion),  a  state  of  vibion  in  which  objects  appear 
iBuller  than  natural. 

Milium  (a  millet  eeed),  a  small  white  tumour  of  the  eyelids  or  their  neighbour- 

I     Monohlepeie  (n6vo^t  eiiiyle,  pXf^tft  riev),  state  in  which  rision  is  distinot  only 

^when  one  eye  is  used. 

\    Mucocele  {jtvla,  mneue,  rifX^,  a  tumour),  dropsy  of  the  lachrymal  sac. 

Munca  rolitantee  (mnsca,  a  fy,  volito,  to  fy  about),  the  appcamnce  of  grayinh 
notes  before  the  eyes. 

M^driaeie  {tlftv^pdt,  ohaeure,  or  fiv^nu,  to  ahouud  in  moisture,  because  it  was  sup. 
posed  to  be  owing  to  redundant  mniftture),  preternatural  dilatation  of  the  pupil. 

Myoeephalon  [pivtm,  ajly,  cr^aXi),  the  head),  a  small  protrusion  of  the  iris,  liko  a 
0y's  head,  through  an  nlcerated  oi>ening  in  the  cornea. 
Myodteopeia  (nvlms  a  fly,  l^ic,  virion),  muaca»  volitantei. 
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J/jfOMt  (^^»  to  thuOt  pretemataral  eon  traction  of  the  pnpiL 

M^viomf  (lOs,  a  mtmcUf  riftj^f  to  cmi),  feetira  of  maeelet.    Ooafav  myotOBj,  see* 
lion  of  BQeolee  in  strmbiemiii. 

Njfttmlopia  (wi^,  nigki,  iipis,  vUionS,  daj>blindneM.    EmploTod  alM  for  nighV 
bUfidnew  {p^,  m  prlT^  or  «A«h»  hiind,  It^ic^  Wnon). 

IfjfttagmMt  {rvvray^hi,  tUep),  osoillation  of  the  ejeball. 

Oemlmt  Booimut  (boi^  boTie»  an  cat),  oz-ojt;  leo  Bupkthmiwum, 

Oculut  LeporinuB  (1epa»,  leporie,  a  hare),  hare's  eye;  see  Lagopklkaimo§, 

Onjfx  (lnr(,  •  <m«0»  dopoeition  of  matter  in  the  snbstanoo  of  the  eome». 

Opktkaiwna  {i^aXp^,  iko  «ye),  a  general  name  for  inflammation  of  the  eyo. 

Opktkaimia  Jfeonalorum  ^dof,  foung),  purulent  ophthalmia  of  new-born  ia&nta. 

Opktkalmitu,  inflammation  of  the  whole  eyebalL 

OpktkabHodynia,  {^(hXfibt,  eye,  U6ini,paiH),  pain  in  the  eye. 

Opktkmltmologjf  (i^AiA^  o^t^  X&yos,  a  di^oottr—),  the  seienoe  of  ophthalmie  medi- 
ttne  and  surgery. 

OpkUuUmtopUgia  {i^eaX/tit,  •yty  tXvyiiy  a  Mots  or  9troh€),  paralysis  of  the  moselefl 
of  the  eyebalU 

OpkikalwkopUMu  (i^daXfi^,  tye,  im;^9ic,  a  falling  down,  fix>m  rlwrtt,  to  faU^,  the 
protrusion  of  the  eyeball,  resulting  from  paralysis  of  its  muscles. 

Qjrjopta  m^,  tkarp,  Si^f  tkt  ejfe,)  preternatural  aouteness  of  vision. 

PackoabUpkara,  Packjftet  (ra;^£rj|f»  cAteJbieM,  from  nmjfjbt,  tkiek,  0Xi*apof,  eyelid), 
•nlargement  and  thickening  of  the  eyelid. 

Palpehrm  (a  palpitaado, /rom  thoir /req%ient  motion),  the  eyelids. 

Pannmi  (pannus,  clotk),  a  thickened  and  rasoular  state  of  the  conjunctira  comeia* 

Poriorhiim  (wtfi,  over),  the  periosteum  of  the  orbiL 

Pklyotenula  (^Adcraira,  a  veeieU,  from  pX^i0,  to  giuk  fortk),  resiole  fllled  with  a 
watery  fluid. 

Pkoiopkohia  (^df,  ligkt,  ^o${*»,  to  dread,  intoleranoo  of  light 

Pkotopeia  {^,  ligkt,  f/rif,  vinon),  subjeotire  appearance  of  light  before  the  eyes. 

Pkikoiriaeie  {^Btiplant,  morhue  pedxenlarit,  from  ^Btlf,  a  louee),  pediouli  among 
tk«  oydaihea  and  halrt  of  the  eyebrows. 

Pingmoemla  (pinguii,/of),  a  small  tumour  on  Che  white  of  Che  eye  near  the  edge 
of  the  oomoa,  apparently  but  not  really  adipose. 

Pladarotoe  {wXaUpk,  Jtaeeid),  thickening  of  the  palpebral  ooi\junotiTa. 

Preehgopg  (vp/^Mt  oM»  &^i  tke  eye),  farsightedness. 

Proptooie  epi,  h^ore,  tt&vis,  a  falling  down,  from  irnrrw,  to  fall);  see  Opktkal 
Mopfoeti. 

Peoropktkalmiei  (^pAfa,  eealiee,  i<^9aXfih(,  tke  eye),  ophthalmia  tarsL 

Pterygium  {mphf,  a  wing,  itrtfiy^ev,  a  email  wing),  thickened  and  Taseular  stat« 
»f  a  portion  of  the  oooJonotiTay  of  a  triangular  shape,  the  apex  encroaching  mora 
•r  lets  OB  the  oomea. 

Ptiloeie  {vHX^vif,  laid),  falling  out  of  the  oilia;  see  Madaroeie. 

Ptoeie  (»ra#if,  a  fallimg  down,  from  Yirrw,  to  fall),  falling  down  of  the  nppor 
fy^id. 

Pwpa  (prnpOla),  the  aperture  In  the  iris. 

JMnitie  (rote,  a  net),  inflammation  of  the  retina. 

Mkoxie,  or  Rkegma  Oenli  {f^^tt,  and  ^^m,  a  rupture),  rupture  of  the  eyebalL 
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Tridectomta  (ipis,  iris,  h,  ouif  ri^vw,  to  eui)f  operation  for  ■rtifieUl  papil  Vj  ta- 
eisioD. 

Irideetomediafytit  (f^if,  iris,  fc,  omtf  ripv;  to  eut,  itikv0tf,  9eparatiomyf  operation 
for  artificial  pupil  by  a  combination  of  excision  and  separation. 

Iridemdein'M  {tptf,  irit,  h,  in,  and  «Xc/w,  to  eiose),  the  strangulation  of  a  prolapaed 
portion  of  the  iris  between  the  lips  of  an  Sncision  in  the  eomea  in  eertain  opera- 
tions for  artificial  pupil. 

Iridodialyi*  (fpic,  irit,  hitXvmif,  §eparation),  the  operation  for  artificial  pnpil  bj 
■eparation. 

Irido9ehitma  (tptf,  iris,  *^f9/i«,  Jitiure),  a  fissure  of  the  iris.     See  Colohoma  iridic, 

Irtdotomia  (Iptft  iris,  rofi^,  aection),  the  operation  for  artifielal  pnpil  bj  incision. 

Itidoptriphnkitia  {tptt,  irit,  vcp?,  or«r,  ^axott  <>  '^*i'  or  Itntil),  infiammation  of  the 
uvea  and  anterior  wall  of  capsule  of  the  lens. 

Keratitia  (xlpat,  horn,  eorttea),  inflammation  of  the  cornea. 

Ktratonyxia  {nipait  cornea,  v6(if,  a  puncture),  corneal  punctoratioD  in  needle  ope- 
rations for  cataract 

Koreetomia,     See  Oorectomin. 

JTorediafy^ia.     See  Curcdiafj/»{». 

Koromorpkoeit.     See  Coromorphntii 

Koreplattice.     See  Corrpfatfice. 

Korotomia,     See  Corotomfa. 

Lagophthiflmon  {kay^i^  a  hnre^  3^9aX>fd$,  t\e  eye),  ocnius  Icporinns,  or  bare'i  eye* 
Retraction  or  shurtening  of  either  eyelid. 

Leueoma  {XcvkSw,  to  whiten,  or  Xrvcdf,  white),  opacity  of  the  cornea  from  a  elcft- 
trice. 

Lippi'tndo  (lippus,  hiear-ejfed),  blear  eye. 

Lnaeitae  (Inscus,  blind  of  one  ej/e),  fixed  misdirection  of  the  eye. 

Madaroeie  (pai*(p^citf  from  paii^,  bold),  a  falling  out  of  the  eyelaiihes. 

Ifarmaryge  [pappapvyht  tplendour),  an  appearance  of  sparks  or  coruscations  before 
iho  eyes. 

Metamorphopey  (ptrapop^Su,  to  transform,  ii^tf,  vieion),  distorted  appearance  of 
objects. 

Ifierophthalmoe  (ptKpot,  nnall,  dip$a>fti(,  the  eye),  smallnoss  of  the  eye  Arom  inai- 
perfect  development. 

Mieropy  (pixpif,  email,  ^i/ri(,  vieion),  a  state  of  Tision  in  which  objecta  appear 
•mailer  than  natural. 

3filium  (a  millet  eeed),  a  small  white  tumour  of  the  eyelids  or  their  neighbonr- 
;  ood. 

j     3fonollep*ia  (pSvof,  entgle,  p\i\lif,  riew),  state  in  which  rision  is  distinct  only 
fwhen  one  eye  is  nsed. 
!     Ifueoeele  (pv^a,  mucue,  k^>9i,  a  tumour),  dropsy  of  the  lachrymal  sac. 

3lu9ca  volitantee  (musca,  a  fy,  volito,  to  fly  ofroMf ),  the  appearance  of  grayish 
motes  before  the  eyes. 

Mydriaeie  {ipvfpif,  ohtcure,  or  pvfutut  to  abound  in  moieturet  because  it  waa  iop- 
poted  to  be  owing  to  redundant  moisture),  pretematnral  dilatation  of  the  pnpil. 

MyoeepkaloH  {pvla,  a  fly,  Kt^aX^,  the  head),  a  small  protrusion  of  the  Iris,  like  a 
fly's  head,  through  aa  nioerated  opening  in  the  cornea. 

Myodeeopeia  {pvUy  a  fly,  ttpif,  virion),  muscas  volitantea. 
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Mgv9t*  {p***,  to  tA«Of  prvt«m»ttirBl  eootrmetion  of  tbe  puplL 

Mjfotomp  {pH*  •  fliMtf^it^  rf|t/^  to  v*t)»  MetiwB  of  aniMlMu    Ooalar  ojetoviyi  tee* 

(fi^,  vcyAf.  I<;^if,  #i«i«pi%  dftj-bliodDejAb     Bfltplojed  •!••  fbr  I 

ISfHmgmmM  (rv^^y^i^u  *^*^jp)t  oaoillatiofi  of  ihe  ejebtlL 
O^mlm  Botimm  (bo«>  boviti  am  ov),  oX'«j«;  ■•«  iB««^4fA«lii«ML 

Om^  (4^t  •  MtftOi  d«p(Niitiofi  «f  itt*Uer  in  fcfa«  tubfUiiM  of  Ibe  ««ni<a» 
0|^it&«lni«  (4f#«V^,  IJU  •yv),  11  g ttienl  QAmf  for  infiamaiitloii  of  th«  «y, 
€ipklkmtm(m  Jfmma^^mm  (v/«fi  f**^^),  puruJeot  ophtliftlaiift  of  ii««*boni  lAfftDii. 
OgpllLtlwifM,  iiiflMBBi»iinti  of  ib«  wboU  oyebolL 

<^4ci«fM0£o^  {/ifUXfUsf  •gt^  ^*yHt  «  (^'momtw),  tbo  «43l«aco  of  opbtlbaliiilo  tt«di* 
itB«  ftlid  vargery. 

0pktk9lmaptot49  (M«A|<^f  «y«f  cTf^ir,  a  /alHnff  do^m^  fron  r^m«,  Id  /ttH,  1 
yt^dwioo  of  Iba  ej«b*ll,  reniltinf  from  pjamljriis  of  lis  musele*. 
(^cyopts  (i(^,  «4<ir;p,  4^^,  tks  cjft»)  proternAturftl  a<3i]t«De«s  of  TifioQ. 
^a«4««il^p4ftrap  PntkifUt  (r^j^irvf,  rAi>ib««i«,  from  va^^^c,  (AicA,  ^A/*«ji«p^  €f4iid\, 
•sUrftiDODl  sad  tblcVcnisg  of  tb#  oyelid. 

pAt^krm  (A  pjUpitAodO), /rvm  th^ir /recent  maitcn),  tb«  ojolidi. 
^nuiw  (puiDiu,  ^otl)^  •  ihiokened  &&d  TUcuUr  «t»ie  of  tht  eonjaoetiTK  oo^Mlk 
^pritrMte  {«i^»  <wffr]»  lb«  perioitntm  of  the  orbit. 

^I/f««Mtt<o  (f  Aiffr«<iw,  a  PtHcU,  A-om  ^>«{t#,  to  ffu»k  forth},  Ttilde  llltd  with  i 
vwUr^  ittid. 

&ia  (^«(,  UgUf  f  tf^lw,  to  <fr«o<l,  iotolomQoo  of  light 
\  (#d|,  Mf H  H*u  9i*ion),  fubjoetiTo  ftpp«»rmnoo  of  Ugbl  b«lbro  tht  tfmk 
Pktksiruuit  {^$ftfl9fHt  morhi»9  p^dtemtaria,  from  fidf,  «  hum},  pc^euU  lotoog 
tk«  •f^Mkm  Mid  b^rt  of  Iho  oyobrowv. 

^imfmtmUa  (piogQiif /of)*  ^  tQiaU  tamoitr  00  die  wbito  ^f  tbo  fff  HMtf  tbt  odg« 
«f  tb«  MTftttt  ftppveotljr  but  not  roftllj  fedipo««. 

I  (tX«Jap^,yfa«ct<f)p  tbiokening  of  tbo  polpibnt  ««i^lilietlTik 
f  (*^Mvr,  oU,  <;^,  «4«  9^4),  f&riigbUdoei*. 
ffr»ftoofi  v^p  l^or4^  rrUwtt,  m  /ttUimg  dvwm,  ttvm  «i»*^  to/«ff} ;  •««  OtpAUal 


,ih9' 


PmfWfktiaMmim  <^i#^»  «esl««i,  if «ttX^*(,  lAt  ^tf),  opbtbdmk  UnL 

Ptmjfimm  {rPi#4»»  «  «»tny^  rn^rfyi»»,  «  nmaU  m'li;),  tblolMiitd  uid  rfttenlsr  it^ll 
«f  •  portko  «r  lb«  «oi(J«ooCir«,  of  ft  Iriaiigular  ihap*^  Uio  tpoi  taeroMbiof  toor* 
IT  Uu  08  lk«  «oiro«ft. 

FtOmtU  (wHXmm^t,  h»ld\,  tkOing  im%  of  tbt  eOk;  t^  jr«idW>«of*. 

/■to#£t  (tf#«i<,  a  /iIIm^  ^o«m,  from  nirrw,  lo  /«!!),  bOiag  down  of  tbt  ng^m 

iSpA  {pmfiii^},  llbt  ftportnrt  U  tbo  iriiu 

JlolifaiAli*  (rtl*,  «  itrf ),  tnl«ammUoB  of  tbo  rtUo^ 

MXtrta^  or  Mhtgm^  Qfuli  (^(tc,  Md  ^^^m,  a  ni|>lifrv)«  niptait  of  Ibt  tytbttlL 
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Rhytidan§  (^vrMtfotf,  a  wrinkling,  from  ^wrtUm,  to  wriMkU),  ooIlApMd  or  aOB- 
Incted  state  of  the  ooraem. 

SeUrotitit  (««>(r^,  hard),  inflaminatinii  of  tht  aelerotiea. 

ScoUmata  ((rctfrM^a,  dinnneM,  from  cirtriw,  lo  dar&m),  dark  tpote  feen  befor*  tb« 
tjei;  Mt  Mutem  Volilante§, 

Staphyloma  {vra^vXhj  a  grape),  a  proJeotioB  of  aomt  part  of  tht  aytball,  gtna- 
rally  of  tht  oomea  and  the  iris,  or  selerotiea  aod  ehoroid. 

Staphyloma  Baemnonm  (racemaa,  a  hmnek  of  grapet),  itaphyloma  li  ao  ealled 
when  there  ia  an  appearanoe  of  aeTeral  projeetiona. 

Sttnoehoria  {vrtvox^fia,  narrownem  of  ^paee,  from  rru^t,  marrow,  x^fef,  apmet), 
a  eontraetion,  applied  to  the  derivatiTe  lachrymal  paisagea. 

StiUieidium  (ftiUoy  to  drop,  eado,  to /all),  dropping  of  teari  from  tht  eye,  la  eo&- 
aeqacnee  of  obttmction  of  the  deriTatiTO  laehrymal  pastagea. 

iS!(ra6i«iiiiit  {aritaffi^m,  to  fuint,  from  vrpajS^,  twitfd),  aqaintiBg. 

SgmblejAarom  (viv,  together,  fiXifofert  egelid),  adhesion  of  the  eyelida  to  tht 
tyeball. 

Sgneheeie  (eiyx^*^^*  **tx(ur«,  from  Hp,  together,  and  ^4u,  to  poor),  diaaolntion 
of  the  Titreooa  body. 

Synechia  {ewlx^ie,  continuity,  from  wv/x**'  '^  ^^9  togHher),  adhealon  of  the  iria 
to  the  cornea  or  capsule  of  the  lens ;  in  the  former  ease  it  ia  diatingniahed  aa  an- 
terior ayneehia,  in  the  latter  aa  poaterior  aynechia. 

SyniMeeie  (evvi^neii,  a /ailing  together,  from  wW^^m,  to  eet  together),  eloaurt  of  tht 
papiL 

Tareoraphia  (npeet,  tareue,  ^^  a  enture),  aitort  of  tht  lanal  margina  to  tetro- 
pinm  of  the  external  angle. 

Taraxie  (refa^tt,  dieturbanee,  from  rm^eeu,  to  dietmrb),  alight  external  oph 
thalmia. 

Trachoma  (rpej^eita,  ronghnete,  r^mx^t  ^o  make  rough),  granalar  eo^janetira. 

Triehiaeie  {$pl(,  a  hair),  inrersion  of  the  eyelashes. 

Triehoeie  ($itl^,  a  hair),  Trichoeie  BnAki,  a  small  tumour  on  tht  front  of  tht  tya- 
htX\,  with  hair  growing  ftt>m  it 

Tyloeie  {H\et,  ealloeity),  thickening  and  indnration  of  the  bordera  of  the  tyelida. 

Xeroma,  Xerophthalmia,  Xeroeie  ((wf^,  dry),  drynoM  of  the  eye,  of  whieh  thtrt 
•Ft  two  kinds,  Tia.,  eo^jimetival  and  lachrymaL 


HAND-BOOK 


Of 


OBSTETRICS: 


FOBTTONE  ILLUSTRATIONS. 


(47») 


lit  or  TBI  PicLTia — Ob  iQnomiJiAtuiD,  dlfi^ioM  of,  .  *  *  4S6 

Oi  iUuxn,  dimcuftiooi,  &o.t         •  •  •  •  •  ^^ 

0»Mehtuiii,  .*•....  486 

Ot  pubU.  ...*..  t  487 

Of  Mcrufiif  «••••••  48B 

Ot€0«ej^a,      ,<»..••  486 

PivittottB  of  the  peWif,        .,»••#  4S8 

DiAai«t«n  of  the  peWi»,  •  •  «  •  «  4Sfi 

CftTitj— Outlet,        .......  469 

^         flidut  of  the  Bt^AiU^     ..**••  489 

Am*  of  the  pelriBy  ••••*.  490 

CAmv'  ourtai,     ..,••••  490 

IneUatd  pluiet  of  the  pelTta,  •  *  •  •  *  491 

MqmIm  vitldD  the  pelria,         .  ,  ,  .  *  491 

tPiffiirvDoe  in  form  between  tbf  ni«I«  aad  feauilt  p^WU  Md  ikel«- 

tOQ,  .  .  .  *  ...  491 

TUB  F(IT4L  HlAD,  *..•*.  4IIS 

DtmeiwionB  of  the  foetnl  heiMl,         •  •  •  .  .  498 

Eegioni  of  the  hetd,     ••••••  499 

Ot  TBI  Oroaxs  or  GsxiEATioir^  •  •  »  •  .  494 

Of  Ibo  ozterDal  orguu^  •  •  •  ,  ,    494»  496 

or  tilt  totvniAl  orgttiu^        ••••••  495 

Of  tbt  mtnu, 495 

Broftd  Ug&meati,      ..•..••  497 

Fftltopiftii  tttbea,  •*••••  497 

OmiM.  .498 

Of«ti«a  ▼««iel«,  OTvm,  Ike.,     .  «  •  .  •  498 

CorpoB  lotetnDt        ••••••*  495 

llss«r«iATio«  AJiu  rri  Di«tAtmi,    .  .  •  •  •  498 

A*— MinKrwi    jtimiimio  menstaiB,  •  .  «  •  600 

kftrnptCMlo  flMtt^um,  acute  aod  chroDio,  #  500 

41  («81>  ^ 


482 


00NTSHT8. 


Djamenorrhoeii,        .  •  • 

Menorrhagia,     .  .  • 

Yioarious  menstruation,      •  • 

Lencorrhoea — three  forms,        • 

Hysteralgia,  or  irritable  utems,      • 
OuPLAqsMiMTS  or  TUB  Uterus,       • 

Prolapsus  uteri,  cauHOs,       •  • 

Symptoms,  diagnosis,  treatment| 
Rbtbovsbsiom  or  tub  Utbbus,  • 

Causes,  symptoms,  treatment, 
Antbtbbsion  of  tub  Utbbus,    .  • 

Causes,  symptoms,  treatment,  . 
Vmiaif  ANCT,  its  phenomena  and  diseases, 

Measurements  of  the  gravid  uterus. 

Changes  in  the  uterus  during  gestation, 

8ION8  or  PRBGMAMCT,  .  • 

Rational  signs,         .  • 

Sensible  signs,   .  •  • 

Ballottement — Auscultation,  •  •  • 

Tabular  view  of  the  signs  of  pregnancy  during  gestation, 

Pbbmatubb  Expulsion  or  tub  Foetus, 

Causes,  symptoms,  treatment,  .  •  • 

Tampon,  construction  and  mode  of  application,      • 

Patuoloqt  or  tub  Fotus,  and  Siass  or  its  Dbatu, 

IiABOUB,  definition  of — Cause,     .... 

Classification  of  labours — General  features  and  symptoms 

fiTAOBS  or  Labour,         •  •  .  •  • 

Bag  of  waters,  •  •  •  •  • 

Second  stage,  •  •  •  •  • 

Third  sUge,      ..•••• 

Prbsbbtations  aud  Positions,  •  •  • 

Diagnosis  of  presentations,       •  •  •  • 

Mbohanism  or  Labour,  •  •  •  . 

Vertex  presentations,  .  •  .  • 

Occipito-anterior — Occipito-posterior  positions, 
Cause  of  greater  frequency  of  cephalic  presentations, 
Flexion — Rotation,  •  •  •  • 

Extension — Restitution,  .  •  •        • 

Mechanism  of  second  position,        •  •  . 

third  and  fourth  position^  • 

fifth  and  rixth  podtlon, 

OovouoT  or  A  LABovm,       •  •  •  •  • 

After  pftiii%  •  •  •  •  • 


of. 


•  601 
601 

•  601 
601 

.  603 
604 

.  601 
604 

.  606 
606 

•  bM 
606 
606 

*  tm 

.  bW 
6Q/H 

•  6oy 

609 

.      510 

611 

.      518 

618,  614* 

.      514 

615,  516 

516,  517 

517 

.     519 

5:20 

.     5:U 

53 

.     52S 

5S4 

.     521 

bi& 

.     525 

5^ 

626,527 

527 

.      528 

628,629 

630,681 

68S 

•  9» 
611 


COKTBKTa. 


483 


K 


0«n«rftl  direoiioiiB  for  the  mAimgemeiit  af  the  obild  —  Defective 

viulity,     ..*..,..      635 


w 


Atpbj&i*  of  child, 

ApoplvKj — €«pat  suooedAoeum — ^Hemorrhiige  trum  the  navel, 

T»lllOUt  LAflOUR,        .  •  •  •  • 

Undilftted  ot  uteri,  .  .  • 

Premature  ropiore  of  the  tnembranes,  • 

Ssoieeivi  qnantitjr  of  liquor  amoit, 

Toufhoeae  of  the  membraaei,  . 

Rigiditjr  of  the  aofl  parte, 
T»M9ttnTArioxM  or  Ttia  Brkoma  amo  or  tub  Baoir, 

tHagooeia^Trfataieol,        •  •  • 

W^cn  PmaeiuiTATioite,  .  •  •  • 

Cautef,        .  .  .  •  • 

Poeitiona  and  mecbaoiim,  •  •  • 

Iftafttoeia,    .  •  •  •  • 

Treatment,         •  •  •  •  • 

Faivto  PttitaajfTATioKi^Cauafa,  .  m 

Progooeli,  ,  .  .  *  • 

P«iiti(»D»,  ,  *  •  . 

Mpchatiieni,       •  •  •  «  « 

Diafitvsts,    •  •  «  «  » 

Treatmcitit,         *  •  •  *  • 

pBsaanTATtojie  or  Tua  Ijtraaioi  ExTEKauriie, 

DiagTiotia,  «  •  •  •  . 

Pottiaoiaa  of  feet,     .  «  .  . 

PoticioBi  of  k&MB,         .  .  ,  . 

Iltehanunn,  «  •  •  • 

Ttvalment,        .  .  .  *  . 

-KsaArraAj.  Laboob,  or  d^etoda. 


FasaiLfrTATiotfB  or  Scraajoa  ExTaaMiTiaa, 
Cautea, 

INafRoaia,    .  .  .  • 

i»  ,  ,  . 

Dt^VertloQ  by  the  bead 
I  of  proeedura* 
^iiitoa  of  patiant — Ctiotee  of  band,    , 
Tef^ioti  in  r«pha|k  preaentationa, 
tmm  f  oacarv,  hiitory  ^nd  deecrtptioti  of, 
pMcripiion  of  Ht>dge'«  aelectie  forcepa, 
tadlcmiioot  for  their  uae,  •  , 

Itofcad  tif  iippticiitiDn, 
Wyeb  btade  to  be  InUoduced  Aral, 


mm 


484  00KTSNT8. 

Mode  of  applicmtion  in  oocipito-anterior  poritions,              •  6f>4 

**                <*               oocipito-posterior  positioDs,      •            •  665 

Ezoeption  to  the  general  rule  of  applying  left-hand  blade  first,     •  666 

Bight  oooipito-iliao  position,     .            •           •            .            •  667 

Application  in  face  presentations,   •            •            •            •            •  667 

Looked  or  impacted  head,         •            •            •            •            •  667 

ViOTis  OE  Lkvbk,          ..•••••  6C8 

FiLLBT  OB  Nooss,  AKD  Blumt  Hook,           •            •            •            •  668 

Ckahiotomt,        ••••••••  669 

Olject  of  the  operation,            •           •           •           •            •  670 

Mode  of  operating,               .•••••  670 

Instmments — Holmes,  Smeliie,  Daris,  Baudeloeqne,  Jr.,  Meigs,  672 

After  treatment,      •••••••  571 

CssARiAX  Opkbation,         ••••••  67i 

PXOLAPSUS  or  TBS  COBD,              •              •              •              •              •              •  67i 

Prognosis  and  treatment,           •           •                      .           ,  67y 

Utbbihi  Hbmorrhaoi,  •  •  •  •  •  .674 

IMagnosis,          •••••••  674 

Treatment,               .......  6*4 

Uhavoidabls  Hemobboaqb — Placenta  prsBvia ;  placental  presentation,  674 

Symptoms — Diagnosis — Treatment,             •            •            .            .  6i« 

Hemorrhage  after  deliyery,       •            •            •            •            •  674 

Causes,        ...•••••  674 

Treatment,         ....•••  67/ 

Pubbpbbal  CoMVULsioifs — Hysterical — Epileptic,        •  •  .67/ 

Treatment,        .            •            •            .            •        .    •            •  674 

Apoplectic,  ••••••••  674 

Treatment,        ..•••••  M 

PirxBPBBAL  Fbvbb,         .••••••  6(M 

Symptoms — Causes,      ••••••  68i 

Treatment,               ••••••  68i 

Milk  Fbvbb,           .••••••  6ft 

Treatment,  ..••••••  6ft 

Ibtibsiob  or  thb  Womb,     ••••••  6n 

Causes, 681 

TrMktmeiit» 681 


Tbe  pclvU  is  an  iiregnUr  bony  cavitj,  situated  at  t\n  bai»e  of  the 
t|)in&l  column^  and  above  the  inft^riur  extremities,  with  which  it  \n 
ccinnccled  bjr  muscles  tind  articulatiouit,  and  fi>r  whii-hf  as  well  tta  for 
tlic  rriofcle^  of  the  trunk,  it  constitutes  **a  point  d*iippui/* 

Wben  diveatcd  of  its  eofl  stnicturcfl^  this  organ  jiftmewhat  reseniVilci 
a  ba»in^  and  hence  its  name ;  for  the  Greeks  called  it  ntXti,  a  wuodrn 
ureoiiil  of  bowl-fortn  ;  the  Latins  from  them  derived  the  word  prht\ 
wliich  18  the  teriii  yroneraliy  adopted  by  Eugtii^h  and  Atuericiio  writi^ra. 
Tbo  French  oill  \l  le  bnAsmf  the  Italians  e/  bacino^  —  all  which  wonU 
haire  the  aatne  ai  unification. 

In  ihe  idttii,  the  pelvis  consists  of  four  parts^  rii. :  two  t^m  inno- 
minaia^  the  os  iat^um^  and  the  o$  cocr^gUf  but  is  early  life  they  are 
minutely  divisible. 

Rach  0$  innominatum  at  an  early  period  of  intniult'rine  life  con- 
of  cartilage  only.  Subsequently  bony  depoj^itiona  t^ke  pUee, 
vbich  at  birth  have  coalewed  «o  as  to  form  three  bones  w  narated  by 
cartibfre,  ris.  :  the  IHum^  the  Ischium^  and  the  PubtM.  The  prticoss 
of  ofukifieaiion  contiuuc!^  till  thcpc  three  bones  meet  in  the  aei*tabulum, 
IwcKfifkbs  of  which  are  formed  bj  the  ilium,  two-fifths  by  tbv  ischjum, 
and  otie-fifth  by  the  pubis, 

Th«  bnfadeh  of  ench  *m  iVntr>mt*/t<tfuwi,  from  the  atifrrior  avptrU/f 
t^mt/UM  prmru  to  the  ^vt*^lrri*ir  mprrmr  njnnottM  prtM-rM  \b  ^ii  inchf^i 
aui]  the  lidgbt  from  the  tuUr  iachii  to  the  cre*t  o/ tlu  ittum^  h  sgvco 

fM  i7t*i*m,  hipf  or  haumh  h^mf  (Fijr.  f?83),  is  the  largest  of  the  llireif 
#iii*iiins  of  the  m  inm^miiuttHm^  ;ittd  is  uppermost  in  ptViiioo,  It 
hse  an  outvr  and  an  tiiMcr  surfnec ;  the  nuter*  is  called  thrnum,  %nd  it 
tm*gt]]arly  convex^  and  niarkt^  by  eminences  and  dcprtMions  a0brdin|E 
atUMBlkitietitA  for  the  glutiiei  mufycles.  The  inner  *  is  ooncaTe  and 
aaoolh,  and  is  called  cmter ;  it  is  c»ceupied  by  the  tliaciis  interoui 
ntiiNele.  Tfc  /oirrr  portion,  the  hattr,  or  ^^Wy/  is  the  thicki^t  [mrt 
iCtbe  bone,  and  enters  largrly  into  the  comp«>.^ition  of  tht*  acc^riiLuluiiif 
aeavHy  for  the  reitption  of  ihr  head  i«f  the  femur.  Junt  aU»vu  iho 
htmtf  ibe  btiue  narrown  into  a  kind  of  ueck^  from  which  «pring]i  tht 
41^  i^W) 
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ala  or  wing.  The  ala  terminates  superiorly  in  a  ridge  mDning  along 
its  whole  extent,  called  the  crista  iViV,  or  crest  of  the  iliam.  To 
different  parts  of  the  crest  are  attached  the  oblique  and  transTerse 
abdominal  muscles,  the  latissimus  dorsi,  the  erector  spinas,  and  the 
quadratus  lamborum.   It  terminates  anterior^  in  the  anterior  npcriar 

Fig.  288. 


Mfnno^is  process,  and  anterior  inferior  spinous  process,^  •  and  poste- 
riorly in  the  posterior  superior  and  inferior  spinous  processes.*  '  The 
anterior  superior  spinous  process  gives  attachment  to  one  end  of  PoU' 
part's  or  GimhemoCs  ligament,  the  tensor  vaginx  femoris,  and  the 
sartor  ins  muscles.  From  the  anterior  inferior  arises  the  longer  portion 
of  the  rectus  feinoris.  Into  the  posterior  are  inserted  strong  liga- 
ments, which  bind  this  bone  very  firmly  to  the  sacrum.  Below  the 
posterior  inferior  spinous  process  there  is  a  deep  arch,  the  sciatic  noft'ik, 
which  is  divided  by  ligaments  into  the  two  sciatic  foramina  ;  through  * 
the  upper,  which  is  the  larger,  pass  the  gluteal,  sciatic  and  pudic  arte- 
ries, the  sciatic  and  pudic  nerves,  and  the  pyriform  muscle ;  through 
the  inferior,  the  pudic  arteries  and  nerve  re-enter  the  pelvis,  and  the 
obturator  intemus  muscle  passes  out.  The  posterior  part  of  the  crest 
is  very  rough,  and  marks  the  connexion  between  the  ilium  and  sacrum, 
called  the  sacro-Uiac  symphysis,  of  which  there  is  one  on  each  side  of 
the  sacrum.  The  body  of  the  bone  is  divided  from  the  ala  internally 
by  a  ridge  running  horizontally,"  forming  a  portion  of  thP^Ivic  brim^ 
linea  innominata,  or  linea  ilia.  The  ilium  is  connected  with  the 
ischium  and  pubis  in  the  acetabulum,  and  posteriorly  with  the  facran. 
Os  ischium,  is  the  second  in  siie,  and  lowest  in  position  of  the 
diviidons  of  the  innominatum.     It  ic  noted  for  a  base  or  6o</jr,  a 
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iptnofis  prfuvtf^  Its  Nhrron'fj^^  and  aJtt'tvtlinfj  vftmuf.     The  biwie,  of 

h  ),  forms  the  inferior  portion  of  llie  iicer;ibolutti,  nnd  ii» 

til  ^    rt.     IWlow  thi;}  1:4  a  narrowi'd  poriioa  culled   r]j»»  nrrA*; 

from  tbis  %  pyramidal  prtwa^s  jtiii  out  called  the  i/nVr,  or  npitfou^ yro' 

ccM»t  ftfibrding  attachment  to  part  of  the  sacrr^-nt  nttic  ligament.      It 

varif't  in  Icogtb  and  dir(»ctJon,  aud  is  at  tirues  of  irnportiiiice  obstetri 

esflyt  fi^tn  the  tmpediincot  which  it  ocoasioDally  ofTers  to  the  dc^cca 

of  the  child*a  bead.     In 

it«  dcKTctit  from  the  neck,  Fig.  284. 

tbe  bone  bulgot  oqi  into  it 

pmtabcr»noe  ealled  <uW 

ur/ui,^  and  turtiitifz:  up- 

wardi  fti  an  acote  angle, 

beoaoiM    the    aur^nding 

mmta  of  the  {Mtkium.^^ 

The  internal   ^urfitce  of 

ihU  bone  is  jim^ioth  aiid 

oircn,  and  forms  one  of 

tilt!  inctinf^d  planri  of  Uie 

pelvio  cavity  ;  the  extcr- 

Dal  U  rou*rhf  and  gi?6l 

ftitaehin«*nt  to  tho  saevtv 

acUtic  ligHinent,  and  acve- 

iml  muaelesi.    The  isi '  h  i  uin 

10  connected  with  the 
ilium  and  \*\iUn  \u  the 
ai^tahulum*  arid  nrticii- 
Jjiicd  with  ihc  sacrum  by 
ligamrntA. 

Os  pts/tit  IB  the  smallest  and  most  anterior  of  the  three  diviftion«, 

11  liaji  a  Late^  a  (*f/tf^^  twfi  ramiy  a  kftritfmkti  and  a  ilemrittfirttjt  a  fpU 
n«^t  yrvrfMJt^  and  a  $tfmftht/$U,  I  fa  Ui$f  iti  the  thickest  part,  and  for  mi 
ih9  lif^^ru^f  and  tmai(r-r  imttiun  of  the  aoetabuliim^  l>cyoiid  which  the 
Ik  '      -    — "w«,  and  proceeding  ftirwarda  forma  the  hon'st^ntul  ramut 

•  (  i  K    This  tcnninatea  in  a  wider  sheet,  and  ita  e*Jire,  the  poinl 

at  juiK  ri«>fi  wiih  ita  fcUuw  boue,i^  called  the  ii^mph^Mnpubit  (Fig.  28&)*^« 
Fr>viii  tbt  inferior  part  of  the  iiymphy»in,  the  dttttntiimj  ramu^  (f**!?* 
2H4  ")  proceeds  downwards  to  meet  (he  ascending  ramua  of  the  imehitim, 
and  with  it  foraa  one  Kidc  of  the  (trtA  of  thr  pulU,  On  the  inUTi^r^ 
running  alooj^  tho  upper  margin  of  the  boriiontnl  mmus,  is  a  ridiee, 
call«*d  (he  rrrsi  lit  the  pubis,  or  the  fuieti  pecfinfa^  which,  by  its  juuc* 
li  tIi«?  litim  iliii^  forma  i\\^^nra  ifin-ftrftineit^  and  at  tta  pubic 

|!^  li  a  ftmall  apinous  process,  affording  an  attaehment  to  (h^ 

^^^|iibi€  ifiid  t»f  Puupart*a  li*jQmn*l ;  whilst  the  inner  and  outer  edgea 
^^wf  ^btx  ^Hirtt'Ti  ^'f  T^ir*  bime  afford  ioM»rtion  to  the  aWominal  moBclea 
>^^.'<ot4»d  with  the  ilium  nnd  ie^chiuin   in   the  acetabu* 
i 'iiftg  ramu^  of  the  iachiumi  and  with  ita  ft^HoWi  bjf 
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tbe  symphysis.  In  the  anterior  part  of  tbe  os  innominatiini  ia  seen 
the  obtvrator  foramen f"^  formed  by  the  ischium  and  pubis,  which  is 
Dearly  filled  in  the  recent  state  by  the  obturator  ligament;  through 
the  hole  at  the  superior  pnrt  pass  the  obturator  vessels  and  nerve.  The 
object  attained  by  this  arrangement  is  lightness  of  structare  where 
strength  is  not  needed. 

Of  the  three  bones,  the  ilium  forms  part  of  the  brim  of  the  pelvis, 
but  none  of  the  outlet ;  the  ischium  part  of  the  outlet,  but  none  of  tbe 
brim  ;  whiUt  tbe  pubis  forms  part  of  both  brim  and  outlet. 

Os  tiacrum  terminates  the  vertebral  column;  in  form  it  is  triangu- 
lar, with  the  apex  of  the  pyramid  downwards,  and  rather  backwards. 

It  is  the  lightest  bone  in  the  body 
Fig.  285.  when  its  size  is  considered,  and  is 

spongy  in  structure.  It  has  /our 
surfaces,  an  external  and  internal, 
and  two  lateral,  is  about  four  and 
a  half  incLes  in  length,  four  inches 
in  width,  and  its  greatest  thickness 
is  about  two  and  a  half  iuchcs. 
The  external  surface  is  convex  and 
rough,  and  has  three  or  four  pro- 
cesses like  those  (»f  the  vertc-bne, 
which  may  be  called  the  spintnu 
processes  of  the  sacrum  ;  antcrii»r 
to  these  we  find  a  hollow  cavity  for 
tbe  reception  of  the  cauJa  egutn*i, 
with  four  holes  on  each  side,  which 
communicate  with  the  cavity,  for 
tbe  transmission  of  nerves.  The  in- 
ternaf  surface  (Fig.  285*)  is  smooth 
and  concave  to  the  depth  of  half  an 
Inch,  and  cnwsed  by  four  transverse  white  lines,  which  mark  the 
former  division  of  its  bones  by  cartihige.  There  are  also  four  pairs 
of  holes  on  this  surface,  which  transmit  nervous  filaments,  which 
afterwards  form  part  of  the  great  sciatic  nerve.  The  uppr  edge 
of  this  bone  completes  the  brim  of  the  pelvis,  and  from  the  pro- 
jection of  the  central  part  it  is  called  the  promontory  of  the  sacrum.* 
The  latercil  surfaces'  tLve  rough  and  uneven,  the  irregularities  corro- 
sponding  with  those  on  the  ilium,  and  forming  with  them  the  men*- 
iitac  s(/m2thi/si\ 

Oscocvyijis  is  attached  to  the  apex  of  tbe  Facrum,  and  is  so  named 
from  its  resemblance  to  tbe  beak  o^  cuckoo.*  It  is  composed  of  three 
or  four  pieces,  which  play  upon  each  other  by  separate  joints,  and  is 
of  much  ini[K)rUnce  in  obstetrical  study.  The  lesser  sciatic  ligament 
and  the  ischio  coccygeal  muselrs  are  inserted  into  it. 

IJivUions  of  the  pelvis, — The  pelvis  is  divided  into  the  true  and 
fa.Be;  the  upper  and  the  lower;  and  the  greater  and  the  lesser, by  the 
linea  iiiopecHuea,  all  above  that  line  being  the  upper,  the  greater,  uf 
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slvji,  b1]  WIow  receiving  the  other  dencvminiitiofis.  The  upper 
ruj  or  ^Hf viikm^  h  completed  by  the  abdominal  muscles,  the  ilio- 

nibar  lignment,  and  the  last  two  lumbar  vertebno.  The  knctr  or  true 
prftfit  is  of  the  most  importance  to  obstetricianSj  and  Is  di Tided  into 
brtm,  rarity  or  r^eavation^  and  outlet. 

Thc!  trim  or  iuprrior  itrai't,  is  defined  by  the  ayraphyRis  pahis,  the 
horisoutat  port  too  of  tbe  body  of  the  pubis,  the  epinoufi  procesa  of  the 
puVm^  the  linea  f»ecunca,  the  iHo-pectineal  emrneiicey  the  lineailta,  the 
•aero-iliac  symphysis,  and  the  promontory  of  the  sacrum^  and  ia  shaped 
Itke  the  heart  on  a  playing  card.      It  has  three  diameterA^  an  anterior- 

rlfrior^  called  alpo,  ttraujht^  or  co7ijy(/ate,  from  the  promontory  of 
iaeniiu  to  thc  inner  ed^e  of  the  aymphysis  pubis,  which  uieaanrcs 
iboal  four  inches.  (Fig,  286,  a,  p.)  The  tramveru,  tero»»  tha 
widoat  prt  of  the  brim^  and  at  right 
tnglcB  to  thc  antero  posterior^  is  about 
fito  tnchca  and  a  quarter  (//)  The 
Mique  from  the  racro-tltac  junction 
00  Hther  aide  to  the  opposite  side  of 
the  brim  above  the  acetabulum,  five 
ineboi,(oo) — These  iDcasurements  are 
of  ooarae  le»  in  the  lining  bociy  io 
iOmieqQeiiee  of  the  presence  of  the 
•oA  Hmetures.  Th<!  circumference 
of  the  brttn  is  about  thirteen  inches 

The  true  pelvis  is  the  cavift/  or  «>  _ 

\9aHon  included  between  the  hrim  and  the  outlef^  or  between  th^ 
lor  and  inferior  straits.  It  is  an  inrh  and  a  half  deep  in  front, 
and  a  half  at  the  side,  and  five  inches  from  the  sacral  proiaofi- 
lory  to  thc  tip  of  the  cocctx,  Thc  cavity  of  the  true  pejvia  resembles 
m  befit  cone  lo  shupe^  and  its  orifices  being  somewhat  narrowed  are 
called  iiraiis.  A  line  drawn  from  the  inferior  part  of  the  symphjFsii 
pubia  to  tho  promontory  of  the  sacrum,  mcasurea  four  and  a  half 
mcbta ;  from  the  same  point  to  the  hollow  of  the  sacrum,  four  and 
Ibree  quarter  inches.  The  oblique  meaHuremcnt  of  the  cavity  from 
the  tJuW  Lachii  to  the  aacro-iliac  junction,  meaEurcs  six  inches. 

The  outici^  or  ivf trior  »fraitj  Is  of  an  irregularly  oval  uliitpe,  and  ittf 
diameters  arc  the  rcrerse  of  those  of  the  superior  strait;  thus,  tha 
a&tcro'pjaCrnor  diamct^T,  from  thc  arch  of  the  pubes  to  thc  tip  of  the 
—  •  I,  iji  four  to  four  and  a  half  inches.  (F»g  *2i<lfitfp.)  The 
ertie,  from  one  tubtrusity  to  the  other,  is  fotir  inches  {t  t)*  The 
tmiivi  te  bounded  by  the  tip  of  the  coccyx  at  the  back,  by  the  lower 
edict  of  the  under  ^ciculus  of  the  sucro-sciatic  tigam^ts  posteriorly 
ft&d  laterally,  by  tho  tubera  iechii  at  the  aides,  by  tho  rami  of  the  iaebi* 
end  pubra  anteriorly  and  laterally,  and  by  the  symphysis  pubis  ia 
(foot.     It'-  're  nee  is  about  twelve  irahei. 

The  f da  ttrait*, — If  a  piuce  of  card  or  paper  be  out  lO  ia 

lo  fit  withixi  ihc  anatomical  boundary  of  the  superior  stniti  tl  will 
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Fig.  287. 


represent  the  plane  of  that  slratt  Now  hold  the  pelvis  in  the  position  it 

occupies  wheD  the  individual  is  either 
Bitting  or  standing,  and  it  will  be 
found  that  the  plane  of  the  strait  has 
an  inclination  of  about  thirty-five  de- 
grees, which  may  be  increased  or  di- 
ujinished  at  will  by  extending  or  flex- 
ing the  lumbar  vcrtcbrtc.  The  plane 
of  the  inferior  sfratt  may  also  be  de- 
scribed in  the  same  way,  viz. :  by 
fitting  a  card  into  it.  It  will  be  found 
that  they  incline  towards  each  other 
anteriorly,  and  would  meet,  if  produced,  about  one  and  a  half  inches 
in  front  of  the  pubcs.  The  whole  position  of  the  pelvis  in  regard 
to  the  trunk  of  the  body  is  oblique^  so  that  a  line  drawn  through  the 
trunk  in  the  direction  of  its  axis  would,  in  falling  downwards,  strike 
on  the  centre  of  the  symphysis  pubis. 

Axe$  of  the  pelvis, — There  are  two  axes  of  the  pelvis,  one  of  the 
brim  or  superior  strait,  which  is  a  line  drawn  perpendicular  to  the 
plane  of  that  strait,  and,  if  produced,  would  extend  from  the  coccyx 
to  a  little  ab(we  the  umbilicus;  the  other,  of  the  ovtlvt  or  xvftrrior 
s/iYitV,  which  is  a  line  drawn  perpendicular  to  the  plane  of  that  strait, 
and,  if  produced,  would  extend  from  the  promontory  of  the  sacrum 
to  the  oontral  space  between  the  tubera  ischii.  The  axes  of  the  tipper 
and  lower  straits  of  the  pelvis  form  an  obtuse  angle  with  each  other. 
By  combining  these  axes  with  the  inclination  of  the  pelvis  we  can 

obtain  a  correct  notion  of  the 
dirrction  of  the  canal  of  the 
pelvis,  which,  it  will  be  read- 
ily seen,  is  curved.  By  having 
a  correct  knowledge  of  the  axes 
of  the  trunk  and  pelvic  en- 
trance, the  obstetrician  is  en- 
abled to  place  his  patient  in  the 
position  most  favourable  to  the 
ready  descent  of  the  child's 
head  through  the  brim  into  the 
excavation.  The  direction  of 
the  axis  of  the  pelvis  will  be 
better  underhtood,  perhaps,  by 
a  description  of  ^*Carus* 
If  one  leg  of  a  pair  of  compasses  be  set  on  the  posterior 
edge  of  the  symphysis  pubis,  in  a  bisected  pelvi^,  and  the  other  one 
be  opened  two  and  a  quarter  inches,  a  circle  may  be  drawn  through 
9/}  U  ^t9  ^i  (Pig*  ^^^»)  to  the  point  of  departure.  This  cia-le  will 
n'preseut  Curus'  curve,  and  will  very  nearly  coincide  with  the  axis  of 
Uie  pelvis.     As  the  child's  head  moves  through  the  escaratioDi  its 
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^nird  poitil  coincides  with  ibis  curre,  and  if  the  bead  of  the  child 
thottld  cou tin ue  after  birth  to  move  in  the  ^me  curve  it  followed  while 
in  tha  pekist  it  would  eome  back  to  the  point  of  dcpArttirc  at  the 
eeolre  of  the  plane  of  the  eupenor  strait.  But  if  the  bead  depiirt 
frriin  the  culi  with  this  curve  either  in  an  unassisted  or  an  in- 

nUrumeDt^l  kj  sofl  parts  of  the  mother  will  be  greatlj  en- 

lungered.     ki^.  lib.^  represents  **  Cams*  curve/' 

TVic  tttflittea  plana  of  the  />t7t  i'«,  ^  Thel5e  are  four  in  number^  an 
intrrtor  and  a  pokUrior  on  tite  right  side,  and  nn  anterior  and  j3o** 
Urifr  on  the  left  side*  To  demotistnite  tbcni,  let  two  vertical  cuts  be 
mftdtt  through  the  leaser  pelvis,  and  at  ri^bt  anglps  to  each  other. 
The  first  Bbould  be  made  through  the  sjmphjiiis  pubis,  and  the  median 
line  of  the  sacrum  and  coccjx,  and  the  eeeond,  or  transverse^  should 
oosntDcnce  behind  the  tuberosity  of  the  ischium  on  either  side,  and 
run  upwards  per^ndicularly  through  the  apex  of  the  spine  of  the 
bchinm,  intersecting  the  Untti  Via  three-quarters  of  an  inch  in  from 
of  the  saoTO-iliac  symphysis.  The  direction  of  thi^se  inclined  planci 
is  sueb|  that  the  child's  head  moving  on  them  will  necessarily  rotate 
cstWr  under  the  syniphypis  pubis,  or  into  the  hollow  of  the  sacram* 
By  ihctc  two  vertical  cuts  there  will  be  an  anhrior  and  poMertor 
Inclined  plane  detnoDi»tra(ed  on  each  side  of  the  pelvis,  of  which  the 
anterior  will  be  the  longer. 

Thi€  muMrlfi  within  the  pehi^  deserve  notice ;  for,  by  being  presseii 
on  daring  the  escape  of  the  child's  head,  they  are  sometimes  strained, 
•nd  Dain  is  esperienccd  in  moving  the  thigh,  and  in  eYacuating  the 
fectntn,  fur  some  days  sub§equent  to  labon  The  levator  a»i^  one  on 
•aeb  aiile,  of  the  shape  of  a  fun^  rises  from  the  pubes  jast  below  the 
bfini|  tbt  eponeuroeie  covering  the  obturator  in  tern  us,  and  the  spinoni 
nrooen  of  the  ischiutu,  passes  down  by  the  side  of  the  vagina,  and  is 
ID0trt€<l  into  the  sphincter  ani.  On  dinseeting  awaj  these  fibres^  wo 
Qbetrre  the  oltnrator  internum;  which,  taking  its  origin  from  the 
inner  surface  of  the  obturator  ligament,  and  a  portion  of  both  tlie 
pobna  and  ittcLium  in  the  neighbourhood  of  the  forameOi  sends  off  i 
tendon,  which,  running  round  the  ischium  like  a  punoy^  passes  out  of 
die  |ielvis  through  tlie  smaller  aacro-scintie  fontmen,  and  is  inserted 
into  lite  foiaa  trochanterioa  at  the  root  of  the  tnx^hanter  major  Th^ 
wjfrtfifrmu  ariaet  from  the  anterior  surface  of  the  second,  third,  and 
Mtrtli  diviaioDs  of  the  sacrum,  escapes  from  the  phis  through  the 
lufier  saero-sciatie  foramen,  and  is  also  inserted  into  the  fossa  trochan« 
UmeMf  near  the  inaortion  of  the  obtumtor*  TIte  co^T^i/niJt  springs  front 
llie  epinoUB  proccaa  of  the  ischium,  and  is  attached  to  the  side  of  the 
eoecjs  through  nearly  its  whole  extent.  Th^  iramvrrmif  prrinei  nme^ 
horn  tho  side  of  the  tuber  luchit,  and  is  !uat  upon  the  sphincter  ani| 
ipbtneler  ?tg$n«»,  and  the  structure  of  the  perineum  itM*!?. 

tHJftr^mu  III    F*/rfi\  between  the   Male  ami   Ft  male    /Wim   and 
SMolsm.  —  On  oootparing  the  male  and  female  pelves  together, 
aunol  bnt  remark  a  striking  difference  in  the  general  eppeennoQ 
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particular  proportions  of  this  organ  in  the  two  sexes.  We  observe 
that  the  pelvis  of  tho  female  is  altogether  larger  and  more  delicately 
shaped  than  that  of  the  male ;  that  the  alse  of  the  ilia  spread  them- 
selves widely  in  the  lateral  direction ;  while  the  same  parts  in  the  male 
rise  more  perpendicalarlj  upwards.  The  brim  is  differentlj  shaped  ; 
the  long  diameter  in  the  female  being  from  side  to  side ;  in  tho  male 
from  before  backwards.  The  cavity  is  considerably  smaller  in  the  male, 
deeper,  and  more  of  a  fannel  shape,  the  sacrum  being  much  straighter, 
and  the  tuberosities  of  the  ischia  inclining  closer  together.  Xhe  out- 
let is  also  far  less  capacious ;  and  this  arises  principally  from  the  ap- 
proximation of  the  ischia,  which  seldom  are  more  than  three  inches 
distant  at  the  widest  diameter.  The  arch  of  the  pubes  is  formed  more 
angularly  than  in  the  female,  in  whom  this  part  approaches  nearer  to 
the  perfection  of  an  arch.  In  the  female,  too,  the  rami  of  the  ischia 
aud  pubes  are  smoother  on  their  inner  surface,  and  their  anterior  edge 
is  turned  more  outwards.  The  dii*position  of  the  rami  helps  to  enlarge 
the  outlet,  and  gives  an  elegance  to  the  whole  organ  that  is  wanting  in 
the  pelvis  of  the  stronger  sex. 

All  the  bones  of  the  male  skeleton  are  firmer  and  heavier  than  they 
are  in  the  female,  and  more  powerfully  marked  by  those  inregolarities 
which  indicate  muscular  attachments.  The  thoracic  cavity  is  compar- 
atively larger,  aod  the  acromia  are  at  a  greater  distance  from  each 
other.  A  line  drawn  from  the  head  of  the  humerus,  perpendicularly 
downwards,  would  fall  to  the  ground  altogether  clear  of  the  pelvis ; 
but  in  a  wuU-articulated  female  skeleton,  the  same  line  would  rest 
within  the  ala  of  the  ilium.  It  is  this  difference  that  gives  the  Broad 
shoulders  to  the  male,  and  the  swelling  hips  to  the  female,  and  occa- 
sions the  principal  dbti notion  in  the  outline  of  the  form  bctweea  the 
sexes. 

or  THE  FOSTAL  HEAD. 

The  head  is  of  an  oval  shape,  and  largest  at  its  occipital  extremity ; 
90  that  in  vertex  presentations  the  largest  end  necessarily  descends 
first,  and  its  smallest  circumference,  which  is  about  ten  and  a  half 
inches,  will  be  nearly  parallel  to  the  successive  planes  of  the  canal. 
It  is  the  largest  part  of  the  child,  and  its  lateral  and  superior  parietes 
are  most  compressible.  The  bones  of  the  head  which  require  our 
study  are  the  two  parietal,  the  frontal,  which  is  divided  into  two,  the 
occipital,  and  the  two  temporal,  for  a  minute  description  of  which  see 
Anatomy.  The  bones  of  the  child's  head  are  not  dove-tailed  into 
each  other  as  we  find  them  in  the  adult,  but  are  separated  to  some 
extent  by  intervening  lines  and  spaces  of  membranous  formation ;  the 
lines  are  called  suture$,  the  spaces  /ontaneiies;  from  their  having  been 
supposed  to  distil  a  moisture,  they  are  also  called  breffmaia^  from 
flfx'xw)  to  moisten.  The  sutures  are  the  conmal,  mgittal,  iambdoidal, 
and  iquamouM.  At  the  two  extremities  of  the  sagittal  sutora  an  the 
swo  foDtanelleSi  the  anterior  and  poUeriaTf  named  from  their  poiitioft. 
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9  ftDicnor  \n  the  larger,  and  is  of  a  quadrangular  shape ;  it  is  foruied 

by  the  rounding  off  of  the  four  comers  of  the  two  frontal  and  the  two 

riaUl  bones.     The  posterior  is  triangular,  and  formed  by  the  union 

three  bcoen,  the  superior  posterior  angles  of  the  two  prietal,  and 

upper  angle  of  the  occipital.     A  knowledge  of  these  fontanel  lei 

nf  great  importance  in  the  practice  of  midwifery,  as  they  are  the 

thief  means  of  diagnosticating  the  position  of  the  child's  head  in 

.     The  great  advantage  gained  from  this  arrangement  of  the 

W  head,  is  that  it  allows  a  more  uniform  growth  and  development 

hrain  than  could  have  taken  place  had  the  cranium  been  nolid, 

End  what  is  perhaps  of  greater  importance,  it  allows  the  bonea  to  over- 

l»p»  and  thus  permits  a  certain  amount  of  compression,  which  enables 

^  0  bead  to  be  pushed  through  a  smaller  space  than  if  it  had  been 

rrord  of  one  continuous  piece. 

The  dimeofiions  of  the  fcotal  head  have  been  vanoualy  stated  by 
trieal  writers,  e«cb  baling  his  report  upon  the  result  of  his  own 
atiuDa.     The  futlowitig  labli}  i^  the  best  average 

laocitudinal   or  oeci  pi  to*  frontal  diameter,  Fig. 

287,  *  *  is  from I    in  to  4}  in. 

t#  trmaarerse  or  bi*pari«tAl,  from  one  panelai  boss 

to  tlia  opp6«t« ,.-. 8)  to  4 

Tlia  ooilplto-aental,  or  oblique*  *  * 6    to  6) 

CVrtieo-torefmatio,  •'  drawn  from  ■  point  midway,  b«- 

tweea  the  foramen  magnum  of  the  occipital  bone 

and  tiia  external  oectpital  cross  to  anterior  fonto. 

mII«..,*«»...» ^.........^. ^ ai  to  4 

ai*ptfi«Cal 3 J  to  4 

llMkato-brefrraatic,  from  the  basilar  process  to  tba 

Hoot  part  of  br«gm« S) 

IkwIo-mantaU  ** ..« -— •«     8 

BMsmporal 

0Mgliio-Bieiita1,  from  chin  und  middle  of  sagittaJ  suture 
C3«r«fso-frvDUl»  from  midway  between  occipital  cross 

and  foramen  mafunm  to  forehead.  .*......>. 4    compreitcible  to  I 

The  frotit(K«ient«l,^  " 8    to  3^ 

Tha  traasverac  diameter  of  the  shoulders.. ......... ......     4    to  6  reducible  te  S 

••  "        **         hips 4    to  6 

In  meral^  it  may  he  obQcrred  that  all  the  measurements  are  larger 
D  ttiM  lltaa  in  female  children. 

Htgioma  o/  the  head. —  VrrUx.  A  circle  of  an  inch  and  a  hslf  in 
mdioa  around  the  posterior  fontanelle  aa  a  centre.  Tf/p  of  the  Wd, 
— Somctimea  oaUed  the  bregmatio  repon ;  h^M^  which  the  temua 
tatrrai,  ehtn^  fate ^  for the^d^  btt$^,  are  Qsed  to  define  different  rcgiooa 
of  the  head  which  may  present  By  the  l^anf  is  understood  all  the 
immovabU  parta  of  it,  via. :  the  sphenoid  in  the  centre,  the  temp4«ral 
hnnem  latcraUy^  together  with  the  bonea  of  tba  faoe.  The  ana(amu»l 
boat  IP  inoompressible.  the  oh§trtricai  base  ia  coniprf«aible. 
A2 
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Fig.  290. 


It  18  generally  remarked  that  the  skull  of  the  male  child  is  a  little 

larger  in  all  its  diameters  than 
Fig.  289.  that  of   the  femnle.      Of  sixtj 

male  and  sixty  female  children, 
born  at  full  time,  Dr.  Joseph 
Clarke  found  the  average  cir- 
cumference of  the  head  to  be  14 
inches  in  the  males;  13|ths  in 
the  females.  The  arch,  fn»m 
ear  to  ear  over  the  crown,  was 
7lth  in  the  males,  7  in  the 
females.  Of  the  120  examincMl, 
only  six  execedt^d  14}  inches 
round,  and  all  these  were  luulcs. 

or  THE  ORnANS  or  OENERA- 
TIOX. 

These  are  generally  divided 
into  the  external  and  internal.  The  external  consist  of  the  muti» 
veneriSf  labia  erterna,  perineum,  cIi'ton\  nymphee^  vestibufe,  mratut 
urinarius,  hymen  in  virgins,  and  carunculm  myrti/nrmm  in  matrons. 
The  internal  are  the  vatjhia^  uteryt,  and 
uterine  appendages,  which  latter  are  the 
hr(Hid  lifjamentx,  round  ligament*^  two  ovu^ 
rieSj  and  tvo  FalUfjtian  tubes. 

The  mons  veneris  (Fig.  *200)  is  placed  at 
the  lower  part  of  tiie  ahdomen,  and  upper 
part  of  symphysis  pubis ;  it  consists  of 
dense  fibnvcellular,  and  adipnus  tissue,  and 
is  covered,  in  the  adult,  with  hair,  anion}* 
the  routs  of  which  are  uumcruus  sebaceous 
follicli'S. 

The  hibia  externa  arc  two  folds  of  skin 
and  niucnu.s  membrane,  whieh  c<»mmcnci'  in 
front  of  the  symphysis  pubis,  and  extend 
downwards  and  backwards  to  the  perineum, 
where  they  again  meet.  The  superior  junc- 
tion is  called  the  anterior  commissure  of  the  vulva,  the  posterior,  is 
called  the  posterior  commissure.  Their  texture  is  principally  cefMur 
and  vascular,  and  their  use  is  to  protect  the  organs  situated  between 
them.  '£\ie  perineum  extends  from  the  lower  union  of  the  labia  ex- 
terna backwards  towards  the  anus.  It  is  composed  principally  of 
highly  distensible  cellular  tissue,  but  does  not  possess  a  great  deal  of 
fat,  and  the  skin  is  very  scantily  supplied  with  hair;  it  is  somewhat 
trianguhur  in  shape,  and  ito  medium  breadth  in  women  who  have  noi 
borne  children  is  from  an  inch  to  an  inch  and  a  half,  being  narroweri 
^f  course,  in  women  who  ht73.     It  is  capable  of  great  diatensioa. 
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The  n^mpfim,  hthia  xnfrma  vcl  minorfi^nnse  frnm  nearlj  the  same 
inntttf  Hi  the  anierior  cominii^ure,  and  ruD  downwards  and  backwards 
iVniuI  sn  inch,  ki  the  Diiddle  of  the  oritico  of  the  vapna^  where  thej 
ure  latt  in  the  gencri>l  liuiog  of  the  labm  externa.  Thej  arc  covered 
with  iDUcoas  menibmne,  and  cruiBiBt  of  cellular  and  erectile  vascular 
iiMQe,  and  do  not  di^appar  during  the  distcnsioQ  of  the  externa]  parts 
b^  th^  escape  of  the  cbitd*8  head. 

Th^  cliforU  it  !K^ated  just  belnw  the  point  of  junction  of  the  nym 
pti»3,  and  v^  the  analogue  of  the  male  pMib,  excepting  that  it  has  n. 
corpuxt  9[Hingioe!uiU|  and  do  urethra^  it  \&  erectile^  and  extremely 
MKnitive. 

Th«  re$tihuU  i»  a  triangular  «pnee,  fcoonded  iuperiorly  by  the  cH- 
ioria,  and  laferalty  by  the  nymphte;  it  U  rovt^red  by  smooth  mucous 
iii«i»brai]«,  and  at  it«  lower  portion  we  ^M  the  oriOee  of  the  urt^thniy 
easily  reco{;nit«d  by  its  soft,  prominent,  circular  rim. 

The  urtthra  U  about  au  inch  aud  a  half  lon^,  dilatable,  atid  extends 
ffooi  bpfore  baekwarda  and  upwardfi^  running  under  and  behind  the 
•ympbysui  pubb. 

The  h^mtn  ia  a  fuld  of  mncoua  tneinbrane,  generally  of  a  creacetitie 
•hape,  with  il»  concavity  upwanls,  which  in  found  juj»t  within  the 
ofifioo  of  the  vagina;  it  is  generally  ruptured  at  the  first  sexual  inter- 
wtvme^  snd  its  remains  constitute  what  are  known  as  the  euruHculm 
w^grH/i/rmeB*  The  Bpace  between  the  hymen  aud  the  fourchetto  Is 
calM  the /t**Ma  navirufaris. 

The  rj'frrnal  &r*/ttnM  In  the  aggregate  are  oflten  spoken  of  under  the 
M1B0  pudendum. 

TUE   INTERNAL  ORGAIWS. 

TW  vn^ina  is  a  musculo-menibranons  canal,  extending  from  its 
wrigin  in  the  vulva  obliquely  through  the  cavity  of  the  pekis  to  the 
titenia,  in  it«  progfress  deacribing'  a  curve,  which  is  jrreati»r  even  fhan 
f  tho  sacrum  and  coc^cyx,  having  the  nerk  of  the  bladder,  the 
ur»  hra  and  the  sytnphyMS  pubis  anteriorly^  and  the  reclum  posteriorly. 
It  u  aU^ut  four  or  five  inches  long,  and  thn^e  in  vireuni  fere  net*,  bi^ng 
shurti&r  and  more  capacious  in  ihme  who  have  borne  children.  It  has 
tkree  coats,  an  external  cellular,  a  middle  mu^icular,  and  internal 
mwsfmM.  It  is  well  supplied  with  blood-vessels,  which  are  much  niul- 
riplied  and  tntcrbced  at  its  anterior  extremity,  eonnttitutin^  what  is 
known  aa  iht  pir rut  rvtifurmU.  Its  mucous  membrane  ii*  of  a  pink 
ookmrf  and  ii  armngfd  in  transverse  rugae  anteriorly  and  pti^teriorly, 
which  allow  great  distension  of  the  va^na.  Its  onfioe  is  tiurrounded 
by  a  oollcctii^n  of  muscular  fibres,  called  the  gphinctrr  vot/>nm.  It  in 
iwil  much  under  the  contml  of  the  will,  however,  as  is  ahuwn  by  lh« 
tDaibtlity  to  retain  ittjr  rftunx.  At  its  superiar  and  posterior  portion,  ii 
venrjvrs  a  reflection  of  peritoneum.     (Fig.  20 L) 

Th«  M/eriM  is  plaetH]  at  the  tipper  part  of  the  vagina^  snd  hangs  b 
lbs  otftliw  of  ths  polvii  buliiod  Uw  bladder  and  beforo  thm  r«etttiD| 
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Fig.  291. 


with  its  long  diameter  parallel  to  the  axis  of  the  superior  Ptrait,  and 
its  superior  edge  a  little  above  the  brim  of  the  pehis.  As  the  axis 
of  the  yagina  is  nearly  parallel  with  that  of  the  inferior  strait,  it 
meets  the  axis  of  the  oterus  at  an  obtuse  angle;  anj  deviutioo  from 
which,  implies  a  displacement  of  the  womb.  It  is  a  hollow  pcar^ 
shaped  body,  rounder  posteriorly  than  anteriorly,  about  2)  to  3  inches 
long,  2  inches  wide,  and  very  nearly  an  inch  thick.  Anatomists 
divide  it  into  fundus,  body,  and  neck.  The  fundus  is  that  portion 
above  the  Fallopian  tubes,  the  cervix  is  the  inferior,  cylindrical  por- 
tion, and  the  body  is  that  part  between  the  fundus  and  cervix 
(Fig.  292.) 

Fig.  292. 


TW  uf  ru^  iiii-^  dirfe  cnolg,  a  serriufi,  a  triui'fular,  and  a  mucouji, 
in  covert»H  unkaiarl^'  and  pcisteriurly  bj  pcritoneutn,  which  la  re- 
tted larerally  1o  the  sides  of  the  peUifi,  near  the  Fiicro-iliac  ^D)- 
fofujing  the  brttad  Ugcimtntt^  which  serve  to  Bteadj  the  uteruR, 
idle  coat  of  the  uterus  ia  niusculiir*  «od  classed  among  those 
i  which  are  called  n^mttriateti^  and  which  are  also  found  in  the 
le  eoata  uf  tht  artencs.  There  arc  tln^e  pets  of  fibres,  circulor^ 
iijfiiudinAK  and  oblique,  which,  by  their  coutractioUf  teod  to  dinii- 
l^b  the  canity  and  ei|K.'l  the  coutcuts  of  the  uterus.  The  amount  of 
Itiacular  fibres  is  tjMjrh  inereaacd  during  pregtJHncy.  The  infrrvttl 
n/  in  ger  red  to  be  a  mucoua  uieiubmnc,  tboujrh  thefts 

ai'tne  *  •Hi<»lr>git*ts  who  deny  it.     It  extends  down  fiito 

the  oervix,  wheiicij  it  is  coDlinuoui^  with  thnt  of  tho  Tagina ;  ir  also 
ItlMf  the  TaUopian  tubes.  Its  colour  is  a  |>a1e  pink  except  during 
iBfMtruation.  The  uterus  is  supplied  with  blood  by  the  spertiiatic 
nd  QtA^rine  arteries,  and  with  n^rvrn  from  the  a*'rfic  plrjrut^  nnd  from 
br  hyp*ya»tric  mettn  atid  phxnf,  being  a  mixture  of  sacral  and  i\m- 
athctic  nerves,  The  rarity  of  the  ut*  rus  is  Iriangulzir,  its  base  being 
ed  upwjirds,  und  the  superi«tr  angle  corresp<»nding  to  the  points 
the  Fulhipiun  tubes  enter  it ;  in  size  it  is  about  equal  to  a  splil 
altnofid,  i*nd  the  internal  walls  are  nearly  always  in  contact.  Its  inf^ 
anglr  eocnRiunicntca  with  the  Tugioa  through  the  canal  of  the 
rix,  which  j»  barrel -shaped,  and  from  half  to  ihre^-nuarters  of  an 
long.  The  eontraction  at  the  upper  extremity  or  the  canal  ia 
'  tli€  internal  (*s  %ttrn\  whilst  that  at  the  lower  extremity  is  called 
i  ti^fri  or  o§  iinrtt ;  the  Initcr  nnnie  from  its  supposed  reseinbhiDco 
I  mouth  of  the  tench.  The  lAif/x*  of  the  f»s  uteri  varies,  in  fomo 
iransvcrBCf  and  in  others  circular,  or  ragged;  the  latter  espc- 
iu  women  who  have  borne  children.  In  the  mucous  membraoo 
the  cervix  ar«  found  the  yhnnlulm  Nahutht, 

The  hrtiail  li*jamrntri  of  ibe  uterus  are  two  duplicaturea  of  peH- 
IMUin^  one  on  either  side,  extending  from  the  sides  of  the  uterus  l«» 
ilixi.  in  the  line  which  divides  the  anterior  from  the  po»ttrior  in- 
iHutt)  f  the  pelvis ;  they  act  as  jiMj^ji  to  the  utenis  and  contitiii 

tlui  i       ,  (uLt'n,  which   run   along  their  upper  margit)|  and  the 

ovurirM,  which  are  enclosed  in  a  posterior  fold. 

The  Faliopian  f^l^i  are  two  cylindrical  canals,  about  four  inehei 
Umg,  which  ariM?  f^^m  the  superior  angle  of  the  uterus.  They  ojien 
Miauefy  into  the  uterus,  at  which  point  the  ctinal  narrows;  it  a(>er* 
w*trds  expands,  and  again  contracts  at  the  point  wber«  it  o|)ena  into 
the  abdomen.  In  the  unimprcgnatcd  state  it  is  about  the  size  of  % 
kmtk.  KxtentaJly  they  are  equally  thick  throughout,  except  at  thrir 
lenBiBil  eztreoitty,  where  they  expand  into  a  trumpct-»haped  enlarge- 
■llilly  CuDtd  ^m/'r/ii,  or  monrus  ih'ulM*ii^  which  nppliea  itiftelf  to  th« 
ormry.  They  have  three  coats,  an  inlrrmtl  wurtiHM^  a  mid'fh  mumu* 
iur^  and  an  rxtnytuf  HtntuM,  or  prrtfiftttiilf  and  they  are  looked  upi»n  aa 
lfc«  ejEcrrtnrj  ducta  of  ihe  uvarica. 
4*2* 
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The  ovariei  are  two  iu  nuniber,  and  are  the  aDaloguos  of  the  malt 
testis.  They  are  bituated  on  the  posterior  fuce  of  the  broad  liga- 
ments, and  are  attached  to  the  uterus  by  a  ligament  of  their  own, 
called  the  fit/amentum  ovarii.  They  are  oval  iu  shape,  and  have  two 
coiitSy  an  external  peritoneal,  and  an  internal,  the  tunica  albuginea. 
On  removing  these  we  come  to  the  proper  tissue  of  the  ovary,  called 
its  gtroma,  which  consists  of  dense  cellular  tissue,  containing  within 
its  meshes  or  areolae,  numerous  little  vesicles  named  Graafian  vvsicirs 
These  vary  in  number  and  size,  the  lar<;est  being  generally  seen  neai 
the  surface  of  the  ovary ;  they  are  fouud  early  in  life,  but  arc  more 
developed  about  the  period  of  puberty. 

The  Graafian  vesicle  has  two  coats,  an  external^  the  tunic  of  the 
ovimcy  and  intenialy  the  ovisac  (Barry).  Within  the  cavity  formed 
by  these  membranes  is  found,  floatinp:  in  an  albuminous  fluid,  the 
ovum  or  effg,  which  is  exceedingly  small,  and  reseuibles  in  all  its 
details  the  egg  of  the  chick.  The  ovum  also  contains  within  its  cap- 
sule or  membrane,  which  is  called  the  yolk  membrane,  a  granular 
Huid  termed  the  yo/ky  and  in  the  centre  of  the  yolk  a  little  voicic, 
the  germinal  vesirUy  and  on  the  walls  of  the  germinal  vesicle  iis 
nucleus  is  seen,  named  the  macula  yrrminativay  or  germinal  spot. 
As  each  Graafian  vesicle  rises  to  the  surface  of  tbe  ovary  it  bun^ts, 
and  allows  the  contained  ovum  to  escape,  which  is  seized  by  the  fim- 
briae of  tbe  Fallopian  tube,  and  transmitted  to  the  uterus.  The  cavity 
of  the  Graafian  vesicle  (wbich  still  remains  in  the  ovary),  beconicH 
filled  up  with  a  new  deposit,  which,  being  of  a  yellow  colour,  is  callt-d 
from  that  circumstance,  corjyus  luteumy  or  yellow  Innly.  There  is  no 
correspondence  between  the  number  of  corpora  lutea  found  in  the 
ovaries  of  a  woman,  and  the  number  of  children  she  may  have  boruf, 
as  ova  are  being  constantly  discharged  irrespective  of  fecundation, 
hence  the  corpus  luteum  is  no  evidence  of  previously  existing  prrg- 
nancy. 

MENSTRUATION    AND   ITS    DISEASES. 

By  the  term  mcnstruationy  is  understood  that  function  in  the  frmale 
economy  by  which  a  certain  amount  of  sanguineous  fluid  is  elinjinatcd 
by  tbe  uterus,  and  di>charged  from  the  vagina  every  month.  This 
(lis<harge,  from  its  occurring  at  this  regular  interval,  is  calK-d  th.* 
vnnncHy  or  catamenia,  and  the  female  in  whom  it  so  ukes  place  is  said 
to  be  regular. 

This  function  generally  commences  at  the  age  of  puberty,  which  in 
this  country  is  about  fourteen  or  fifleen,  and  lasts  till  about  forty-five, 
when  it  disappears;  to  this  latter  period  is  often  applied  the  Uthi^* 
critical  period^  change  of  ///>,  &c.  During  the  whole  of  a  woman's 
menstrual  life  she  is  capable  of  conceiving;  after  this,  her  reproductive 
function  ceases.  The  approach  of  puberty  is  announced  by  othi-i 
changes  than  those  mentioned.  The  mammae  are  developed,  the  form 
becomes  rounded,  the  pelvis  expands,  and  the  pudendum  is  covcrtui 
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fritlj  a  j^ruwth  nf  hair.  The  iufluencfl  of  cliiiistc  in  promoting  or 
reUirding  tb«*  tpprcMioh  of  puberty,  bu»  Wen  i»bowD,  by  recent  ob.<^er¥a- 
tiun,  to  be  oTer-miody  the  avemge  period  being  about  tbe  same  &I1  ovor 
tbf  wqM* 

Mr.  Roberton  briK  attempted^  and  succesafuUyf  to  show  that  tbe  age 
of  puberty  i«  about  05  early  in  tbe  cold,  as  in  the  tropical  regions  of 
the  earth ;  and  that,  were  marriti^es  to  take  place  in  England  at  a» 
juvenik*  an  age  as  Ihey  do  iu  Hindostan,  mstjinceii  of  very  e«rl| 
/emindity  would  be  at  ooiuinun  in  Kngtand  as  tbey  are  in  that  country. 
He  ta  of  opinion  that  early  marriage  and  early  intercourse  between  the 
•cxe^  where  f«mnd  prevailing  generally,  **are  to  be  attributed,  not  to 
any  peculiar  precocity,  but  to  a  moral  and  political  d<^gradation,  eihi- 
bited  in  ill  laws  and  cufitomfl,  tbe  enslavement  more  or  less  of  the 
wotneoi  ignorance  <*f  Ictrers,  and  impure  or  debaBing  system  a  of  reli^ 
gioo/'  He  htia  also  sbown^  from  atatistieal  evidence,  tbiit  menstrua- 
tion doee  not  occur  more  early  in  tbe  negrcas  than  in  tbe  white  fetualot 
l>r.  VaigaSi  of  Cur»cca«,  indei^,  in  a  letter  to  Profe»K»r  Mei|zs,  of  Phila- 
delphia, affirma  that  precocious  tuen^truatioa  is  more  commoQ  in  the 
white  than  in  tbe  coloured.^ 

The  flow  generally  returns  every  twenty -eight  days,  and  lasts  from 

(out  to  siXf  and    the  amount  discharged  varies  from  four    it)   eight 

annoep,  though  about  tbi^^  tbere  is  do  certainty,  aa  every  woman  is  a 

law  lo  beraelf ;  what  would  be  a  profuse  discharge  in  K>me,  ia  merely 

10  othera.     Tbe  first  menstrual  flow  is  generutty  pn^otnied  by 

\  IsMitude,  pain  in  the  back^  headache,  chill iiK'<«^»  iVc,  wbich 

lUy  disappear  when  the  di&charge  takes  place.     The  after  *xxur* 

are    often    uuaccompanied  by  any  premonitory  fir    attendant 

iyntptama.     The  theories  that  have  been  broujjbt  forward  lo  eaplain 

Ibe  effideot  cause  of  menstruation  are  to4>  uumeroua,  and  too  unautis- 

fiMMOiiy  to  detdti  iw  here.     The  moat  popular  is  that  which  looks  upon 

flko  OMtuntioo  and  escape  of  ova  as  the  efBcient  cause.  It  is  said 
MAt  every  twenty -eight  day^  a  (Jnyifian  vesicle  rises  to  the  surface  of 
Ike  ovftry,  and  during  its  devclopineot  and  enlargement  puts  the  tunicii 
idbngioea  and  peritoneal  coat  upon  the  stretch,  and  thui  bccouiea  a 
MUfoe  of  irritation  ^  in  consequence  of  which  there  is  an  alHux  of  blood 
to  the  pertii  (that  ia,  to  the  ovaries,  tubea,  and  uterus),  which  is  dii^ 
charfrd  into  the  latter  organ;  the  vesicle  finally  ruptures,  the  irritation 
y  removed^  and  tbe  flow  oeasei.  Thia  view  is  supported  by  Bra.  Lee, 
liendrm,  Xegrier,  Pouehet,  Raclborski,  and  others;  but  ia  denied  bj 
Dr.  Kitobie  and  others,  who  contend  that  ova  may  be  dischargi^d  with 
oat  manstniation,  and  the  reverse,  that  the  maturation  of  ova  ia  an 
rffrciy  and  not  a  rciuae.  That  the  ovaries  are  concerned,  seems  pro  veil 
m  tbe  fact  that  iu  their  absence  there  m  no  mcnvtrual  flow.  Th«  hloinl 
loat  is  diaohargcd  in  menatruutii»u  is  con^idcrvd  by  Mad,  Boivio  lu  be 
I  with  veuouji  blood,  and  tbe  opinion  ta  adopted  by  ProU  Mcigs 

*  Da  a  git  von' I  tfumaa  PHys  ,  flevtniK  Kdltloa. 


500  OBSTETRICS. 

and  M.  Dup:^s.  Although  there  arc  many,  and  tiie  larfrcr  nanil)or, 
who  lot) I  upon  it  au  altered  bh>od,  and  deOcient  in  fibrine,  the  iirst 
opinion  would  seem  to  be  supported  by  the  micrnscopic  invcsti^rion? 
of  M.  Donn^  and  others.  So  fur,  therefore,  as  exaniiuatious  go,  they  . 
show  that  there  is  much  resemblance  between  the  catameniul  discharge 
and  blood.  M.  ]>untt^,  indeed,  affirms  that  it  apf>ears  to  him  to  difT  r 
in  no  respect  from  blood ;  and  that  if  it  occasionally  has  an  acid 
reaction,  iu  place  of  being  alkaline  like  ordinary  blood,  it  is  simply 
owing  to  its  being  mixed  with  a  groat  quantity  of  vaginal  mucus,  which 
js  always  extremely  acid,  while  he  affirms  that  the  uterine  mucu8  id 
always  alkaline. 

The  uterus  is<coDgested  during  menstruation, — so  are  the  Fallopian 
tubes  and  ovaries ;  the  vagina  is  relaxed  and  distensible,  and  the  os 
uteri  is  soft,  pulpy,  and  swollen.  All  of  which  conditions  disappear 
when  the  flow  ceases,  and  the  parts  return  to  the  normal  condition. 

DISEASES  OF   WOMEN. 
MENSTRUAL     U18EA8E8. 

Amenorrhopn. — By  this  term  is  understood  an  absence  of  the  men- 
strual flow.  There  are  two  varieties :  emansio  meimium,  when  they 
have  never  appeared;  and  sujtjiresitio  tnemtum,  when,  having  once 
appeared,  they  have  been  arrested  from  any  cause.  The  first  may 
depend  upon  several  causes,  viz. :  congenital  malformation,  as  absence 
of  the  ovaries,  uterus,  or  vagina,  closure  of  the  cervix,  i in f»erf< irate 
hymen,  &c. ;  or,  it  may  be  dependent  upon  the  health  or  habits  of  the 
patient.  The  diagnosis  is  not  always  easy;  if  malformation  be  sw- 
pected,  recourse  must  be  had  to  a  per  vaginam  examination,  and  the 
defect,  if  possible,  relieved  by  an  opc*ration.  If  the  retention  be 
dependent  on  constitutional  causes,  remove  them.  If  the  patient  is  of 
a  full  habit,  venesection,  mild  diet,  hip-baths,  &c.  When  the  reverse 
obtains,  an  opposite  plan  of  treatment  must  be  followed :  tonii^s.  as 
iron  and  its  preparations,  a  generous  diet,  exercise,  warm  clothing,  hip 
and  footb^hs;  always  Ik'aring  in  mind  that  the  woman  is  not  firk 
because  she  does  not  menstruate,  but  that  she  docs  not  nieustniace 
b^.'cause  she  in  sick ;  or,  in  other  words,  that  amcoorrhcoa  may  be  merely 
a  symptom  of  deranged  health. 

Suppre4sio  mcmium  occurs  also  in  two  forms;  acute,  when  the  dis- 
charge is  arrested  during  the  flow ;  as  by  cold,  emotions,  &c. ;  and 
cJironiCf  where  it  occurs  in  consequence  of  the  acute,  or  from  gradual 
failing  of  the  health,  disease  of  ovaries,  and  critical  period,  &c.  The 
most  important  point  in  the  early  treatment  is  not  to  confound  the 
disease  with  pregnancy.  In  the  acute  /(/rm,  if  there  is  much  consti- 
tutional disturbance,  venesection,  or  cups  to  the  loins,  laxatives,  baths, 
and  opium  to  relieve  pains.  In  the  chronic  form^  if  possible,  remove 
the  cause;  toniia,  aloetics,  and  the  means  above  moutiuucd;  ilicrs 
being  but  i  few  direct  emmenagogajs. 


BtSSASKS 


WOMEN. 


D^tmriiorrharn. — Pa i ri/u!  i\T  tflffi^nU  m^niiruathti, — ^Thm  may  be 
dtpcndcut  on  i  fiiuliy  cottdition  of  tlie  ftjrStenif  upon  neunilgia  of  the 
Qtijrui;  or  ati  iDOainmator^  »Uto  of  that  orgaOf  or  it  may  d*>pend  on 
mcthauical  coostriction  of  the  cenrix.  The  discbarge  if  often  Bc«nt^, 
■ccoiiipanied  vrUb  great  piiin  in  the  back,  loiDS^  feyer,  he.f  and  oftr^ 
with  the  elimination  of  membranous  or  shreddy  coagula.  The  trrni^ 
nnii  daring  the  paroxysm  is  antipbloj^istic,  as  cups  to  the  luin^f  rcvf} 
lentp,  Wths,  anodyne  encmatzk  In  the  interval,  tonics^  if  debilitar<?d  " 
'a!'  -    if  inflammatory;  and  dilatation   by  the  bougie,  as  rec^^ra 

Ui  Dr  3Iuckinto«h,  if  there  be  strict uro  of  tha  c«rvix.     Fo 

tuaka  alllicUrd  with  tbifi  di&ca&e  rarely  conceive. 

Menorrhagia^  is  an  iocreaso  of  the  menstrual  flow  tdther  in  fre 

?liltOQy  or  in  quantity,  and  it  may  be  either  active  or  passivef  thi 
ormer  occurring  in  robust  plethoric  habits,  the  Utter  in  the  reverstf 
Tbe  moat  common  eauaeaare  nervous  and  vascular  excitements,  fcvera, 
iotemal  congestions,  di^placeraenta  of  the  uttTus,  and  npprnach  of  ihd 
critiottl  period,  &o*  It  may  be  confounded  with  the  hemorrhage  arisinfi^ 
fnim  abortion,  foreign  growthn,  &o.,  within  the  uieniA  The  freaf- 
9I49II  vmries;  in  persons  of  a  full  habit  venesection  may  be  neceasaryi 
rcMi  revulsives,  saline  laxatives,  aslrin^eDts,  &c.  In  the  interval, 
luikdcrate  diet,  cold  bathSf  &c.  In  debilitated  cases^  reat^  loniea  ami 
■striogeots,  and  opium,  ^^ood  diet,  t^.  When  the  bomorrha're  occurs 
ftbout  tb#  critical  pcriut),  it  often  reaists  the  ordinary  treatment.  Under 
»<  V  imatanodM,  tbt  er//o<  q/r^e  often  answers  a  good  purpose.     It 

I  ven  in  dotet  of  from  5  lo  10  p^rs.,  twtca  or  thrice  a  day. 

Aii  siiiiiubting  and  hot  drinks  f^hould  be  avoided,  and  the  ptittcnl 
kvpt  in  a  horiz* total  position  on  a  hard  mattreas.  As  soon  aa  the  dia- 
cbargQ  is  entirely  arresated*  a  blister  ahould  be  applied  to  the  sacrum, 
and  be  kept  open,  and  vaginal  injections  of  cold  water,  or  of  a  sol u Hon 
of  acetate  of  lead,  or  otiier  ajitrin^ontfl,  u^<d  two  or  three  times  a  day* 
In  taking  the  injections,  the  patient  should  aj^ume  the  horiKnnul  pnai. 
lluo,  mild  endeavour  to  retain  the  fluid  for  a  short  time.  If  dispbce- 
meiiU  tibl,  rectify  them,  avoid  sexual  excitement  of  all  kinds,  and 
•BiDlaj  vann  elothing,  friotioDs,  &o»  > 

VmnoMJ  mynuirtuiiion, — Seema  a  provision  to  obviate  the  ill  effeeta 
of  soppraaaad  manstniation,  by  subntitutin^  a  similar  discharge  from 
•oiDe  otbtfr  part  It  occurs  from  vanoiia  prta  of  the  body,  snmetimfi 
from  the  gnma,  nostrils,  cv-es,  hingp,  anua,  atomaeb,  or  even  from  an 
Militated  atttiup.  The  fluid  si>mclimes  resembles  ordinary  blood,  at 
oUiCfi,  il  bat  the  ohamclort  of  the  eatamenial  fluid.  It  may  occur  al 
any  tame,  and  to  any  oonstitatioo.  It  la  not,  however,  usually  attended 
bj  aay  a^rioua  con^uoncca* 

TrttHm^t — AiUr  oooe  occurring,  ibe  patieiit  ibould  be  watehed, 
and  tlie  ajsteoi  relieved  by  some  oiber  nietoa ;  vene«4*ction,  aatrin- 
palii  aadativM,  min«ral  acids;  and,  if  debifitatiHt,  tonice  mav  be  used* 

Lemcmrhaa, — An  cxcc^jtivo  and  ttlt4*red  accrf'tion  of  the  .tniaeitP 
rariiUlied  by  Iht:  membrauid  buing  ibe  vagina  and  atenui  by  the  foU 


/!h4fiietertj.     Jt  it  De  of  ft  j«tiy*jiKe  eoimiftteiice, 

ululated  albumen,  and  taking  place  &t  Ifitervals,  ai 
tic^H  at  a  ttmC)  it  probubly  comes  from  the  mticipu 
neck  of  the  utei  ws. 

If,  00  the  coutrnry,  it  be  of  a  whey -like  or  creii 
varying  iti  cokmr  fr<im  white  to  green,  or  brown 
from  the  mticoua  menibrane  of  the  vagina.     lu  suo 
niunibmne  is  commonly  fuund  studdud  over  with 
Hijmed  orilices  of  mucous  full  idea. 

Tbere  h  somelimcs  an  oflfenaiTe  sonious  icbor 
origin  i^  probably  in  the  cavity  of  the  uterus,  or  I 
themselves. 

Aeota  vaginal  leocorrbcea  is  accompanied  by  a 
beat  and  ^oreneas  in  the  vaginn,  tenesmus,  irritatii 
pain  in  the  lower  bt^lly  and  thighs,  &c.  The  disc! 
and  acid»  becomesj  wbitifeh,  or  yellowish,  and  mori 
oectirrcnce  of  the  discharge  generally  relieves  the  ui 
*  Treatment  —  If  the  patient  be  plethoric,  bleedi 
tisedy  either  general  or  locuK  Fomentations,  res 
vaginal  injections  should  also  be  used. 

Chronic  vaijinal  Intcorrhaa  is  one  of  the  mosi 
during  nienstrual  life;  sometimes,  however,  it  pre 
Jiy  most  writers  it  is  considered  as  a  local  disord* 
its  nature.  It  is  frequently  caused  by  cold,  exeea 
rition,  pessaries,  displacements,  and  irritating  food, 
any  pain  accompanying  it.  If  the  discharge  be  gi 
piiin  in  the  baek  and  loins  may  ensue. 

1'he  ireatmeni  ooneists  in  the  uee  of  depletoi 
qiiiri^'d ;    the  removal   of  pessaries,  ionics  if  the 
o['iuni  if  pain  be  present;  and  the  use  of  the  bala 
pjeLtiona  ^^^^^^_^^— 


BTETIRALQIA,   Olt  IRRITABLE   UTERUS. 
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Jiful  seTi^bilifj  of  the  i 


Wcm 


Mny  l^f"  <)c5nf  fl,  a  prrtnanetii  and 
rpprctalljr  cif  itA  neck  ;  often  accompJinied  bv  inrreased  frequency  of 
puW,  a  dry  hot  akin,  aod  p€'Tienilly,  in  prntraeUd  caws,  wirh  pFtrio 
and  tonal  derangcnioriL  This  distoase  coininnnly  oecurs  in  the  ujiddle 
^rtod  of  life,  though  it  is  eotuc times  met  with  in  early  youth* 

The  focal  itjfmpfom^  are  pain  in  the  fiOiall  of  (he  back  and  sacrum^ 
fztondini^  down  the  thigh  to  the  knee,  and  around  the  brim  of  the 
prlvis  to  the  lowest  part  of  the  abdomen.  There  are  also  aometimea 
erratic  pains  in  the  thorax  and  loins.  The  character  of  the  pain  is 
that  nf  formrM,  Blight  pressure  relieves  it,  but  it  is  aggravated  by 
roti^h  handling.  Sometimes  it  is  spaBmodic^  like  those  of  abortion* 
l>"w»vt  d#  ftcribca  the  pain  as  ofren  pul§ating» 

'  is  ajrgmvated  by  excitement  of  any  kind,  by  cxerciae.  and 
a«  t  l*y  ntji riding,     8trniniog»  cither  in  defecation  or  urinatioo, 

oaiiUijmLiun,  DatuleneCf  and  diarrhoea,  all  aj;gravate  it, 

A  f'cr  Tagtnam  OEamination  may  prove  the  uterus  to  be  cither  dis- 
placed or  engor^'d,  but   not  altered  in   form,  size,  or  density  ;  ex- 
Irettifly  painful  to  the  touch,  in  the  body  as  well  as  in  the  neck  ^  the 
is  ^*  as  if  a  knife  bad  been  plunged  into  it.*' 

CauBe*,  —  Among  the  predisposing  causes  may  be  placed,  educa> 
lIuDp  fashiooable  life,  prolonged  laetation,  and  temperament.  Aujung 
iIm  txdting  causeSi  bodily  exertion  during  menstruati«m«  astrin^'fUt 
injodioikai  abortionsi  prolapsus  and  sudden  arrest  of  the  men»ea  from 
uijeaiiie. 

DiagmomM.  —  From  neuralgic  dysmennrrhcpA,  by  the  eonstaney  of 
tlie  patn.  From  acute  inBammation  of  the  cervix,  by  the  abaenee  nl 
Lcmlf  awt^lltng,  and  throbbing;  by  the  absence  of  dischargea,  and  by 
til'  hange  of  the  cervix  compared  with  the  amount  of  sufftTtng 

y.'-doocb  considers  it  a  permanently  painful  enrtdition  ot 
ilia  uutuif,  neither  accompanied  by,  nor  tending  to  produve  change  in 
it«  stmeture.  Ash  well  considers  it  a  modified  infiummation,  or  al 
ImkM^  closely  allied  to  inflammatioo  or  congestion. 

TmUment — Twu  indications  present  themselves,  Tii. :  L  To  mill* 
sufTeriogj  2.  To  pui^tain  and  improve  the  general  henUb. 
t  Uiriicitlon  will  be  fulfilled  by  the  u?e  of  anodynes,  either  by 
nm,  or  applied  directly  to  the  uterus  itself;  by  thi 
i»trate  of  silver,  by  diUting  the  cervix  by  bougi<s,  and 
by  anointing  the  cervix  with  anodyne  unguents,  especially  the  un- 
frnctii.  aeoniti.  The  second  indication,  by  rest,  exercise  in  a  rccum* 
brut  pi3«tttre,  or,  if  it  suits  best,  on  fuot  or  horseback,  tonics,  nutntK«ut 
Ibod,  cold  bath,  or  the  douche,  and  cheerful  iwxMely.  Scarifieatiouti  ic 
tb«  n^k  of  the  uterus  are  highly  recommended  by  Dr.  Aiiibwell,  ra- 
iafly  if  ihere  lie  any  congestion.     The  intn»duction  of  the  pessaij 

ofleo  followed  by  marked  relief,  ej(|)ecijilly  if  there  be  any  descenU 


eiteroum;  when  it  protradea  be  job  d  tb©  mlva  it 
vtcri.  The  posit] oQ  of  ibe  uterus  has  been 
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Cttmes,  —  Heaviness  of  the  uteraa  itself;  hen 
early  pregnancy  ;  c>n*;estion  nf  the  uterus;  ova? 
QjrnaL  tumours;  tympanitis;  distension  of  the  i 
i\n*  ligaments,  and  loo  early  "getting  up"  after  1 
dancings  runninp^,  or  any  severe  muscular  excrci 
other  exhaust  rug  di.*eharges,  struining,  coughing. 

S^mjfl'tmit. — ^^  Bomc  cases  there  is  no  suffen 
a  Bcnsc  of  fulness.  At  others,  there  is  pain  in 
extending  down  the  thighs  t^j  the  knees  or  toes, 
great  distress  in  etiiuding  or  walkings  and  in  voi 
fsB-es.  Strantrury  is  sometimes  present  from  tJ 
irritation  to  the  bladder.  Sometimes  leucorrbcca 
mcnorrbogia.  The  stomach  ond  bowels  sympthiw 
loss  of  tone  m  both  stomach  and  bowtds^  consiipati 
60 mc times  tympanitis.  The  patient  often  become 
t^ible.  la  pn>cu/entt a  the  patient  often  suffers  no 
than  that  arising  from  the  external  prceeuce  of  Ih 
diticharges. 

Diagnosis.  —  In  addition  to  the  above  gymptc 
examination  reveals  the  nature  of  the  disease.  T 
OS  utrri,  at  the  lower  part  of  the  tumour  felt  in  il 
infallible.  From  prolapsus  of  the  bladder,  roctm 
bo  diatinguinhed  by  their  greater  softness  and  d 
absence  of  the  oa  uteri.  Procklcntia  may  be 
parti  ill  inversion,  by  the  presence  of  the  oe  uteri  I 
of  the  tumour;  by  the  abseoce  of  severe  floodij 
surface  of  the  tumour. 
^^^^atmen L — Opipions  diflTer  much  nn  thia 


THE    UTBKU8. 

!      •crmnee  neeMmrj.     These  differ  in  shape  tocordiDg  to  tbe  end  to  be 

'     flibttiioed,  and  the  peculiar  views^  of  the  practitiooer  uBiDg  tliem.     The 

r     tntnle  of  introductian  Is  as  follows :  The  patient  being  placed  on  her 

aide  or  backi  the  long  diametor  of  the  instrument  is  to  be  placed  in 

accordance  with  the  long  diameter  of  the  lower  outtet ;  then  gentlj 

II     in  traduce  by  stead  j  pretffare.     When  fiiirly  introduced  it  must  lio 

partt^lj  turned  hO  as  to  place  It  transverfiely  acrana  the  pelvis  and 

I  aboT6  the  tubera  ischii.  The  globe  pessary  is  more  easily  introduced 
^      and  reqoires  no  turning.     In  prociacntia  the  uterus  should  be  first 

returned,  and  then  retuiiicd  by  meaoa  of  the  pes&ary.  In  addition  to 
ihci^  means  the  patient  should  use  cold  injections,  or  hip-baths^  astrin- 
gent injections,  rest,  for  a  season  at  least,  tonics,  if  her  health  be  en- 
f(>cblnd,  laxatives,  if  the  bowels  are  oon8tipated,  and  astringeota  if 

II  diarrhcpa  be  present.  It  has  been  proposed  to  cure  the  disease  by 
[■B^uiog  out  part  of  the  vagina,  or  to  produce  cicatrices  by  caostic, 
^^^n|ob|  by  iheir  contractioo^  shall  support  the  uterus. 
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msTBovassroN  or  rna  uTaaui* 

By  this  terra  is  understood  a  tilting  backwards  either  of  the  f«adut 
lone,  or  of  the  entire  uterus,  so  that,  if  the  pelvis  bo  of  the  full  aire, 
:he  fundtis  will  be  depressed  below  the  promontory  of  the  sacrum* 
This  displacement  is  called  retrojitxion^  when  the  fundus  alone  is  forced 
backwards ;  retrovtnton^  when  the  entire  organ  takes  that  position. 
C^itset. — It  most  commonly  occurs  in  women  who  have  borne  chil- 
ren«  or  who  are  pregnant,  and  is  caused  by  a  sudden  impulse  back- 
wards either  by  a  distended  bladder^  by  long  standing,  or  by  a  sudden 
eipulsire  effort. 

I>onng  the  early  months  of  pregnancy  the  uterus  is  peculiarly  liable 
19  tbb  dumlaoemeot 

Mod  of  the  inatancea  of  retroversion  are  attributable  to  a  distended 

;  for,  aa  this  organ  fills,  it  rij«es,  and  pulls  the  lower  portiott 

tii«  vlafQa  upwards ;  at  the  same  time  the  fundus  is  pushed  back* 

wards»  b?  the  repletion  of  the  bladder ;  the  os  uteri  therefore  preaaetf 

roat  iliii  neck  of  the  bladder  and  produces  retentioo  of  the  ttriiie : 
fundus  preaaea  against  the  rectum  and  prevents  the  paatigt  of 
Anti,  which  Chisa  aecumulate  above  the  point  of  pressure,  ana  iioi 
oiilv  prohibit  tlie  laoeol  of  the  fundus  to  its  nonnal  ptisition,  but 
MiUy  foree  it  lower*  The  accident  may  also  happen  from  hlU^  shocks, 
wetfrhta,  and,  according  to  Churchill,  in  the  early  days  of  men 
I,  when  the  uterus  is  increased  in  weight  by  the  afllox  of 
The  growth  of  tumours  in  the  neighbourhood  of  the  f^odoi 
it  alio  i  eatise. 

Tlie  tymptom»  aru  nolent  bearinjr-down  pains,  afoae  of  folntw  ind 

tfattfialon  about  the  loins  and  hollow  of  the  memm^  dngging  and 

lnMlOB  in  the  groinsi  and  inability  to  pass  CasKa  or  urine*     A  per 

ft^ftam  pxamiQatjon  rtreala  the  oa  tineas  thruat  up  behind  the  ejiii^ 
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physis  pubis,  and  the  vagina  seems  to  be  obstructed  by  a  hard  body, 
which  is  the  fundus  turned  down  into  the  hollow  of  the  satTum. 

The  treatment  consists  in  emptying  the  bladder  and  rectum,  and 
pressing  up  the  fundus  by  two  fingers  in  the  ructuni,  assisting  thoni, 
if  necessary,  by  a  finger  of  the  other  hand  in  the  vap;ina,  by  whicli 
the  OS  uteri  can  be  hooked  down.  Venesection  is  sometimes  neces^iry 
to  relax  the  system.  Sometimes  merely  emptying  the  bladder  and 
rectum  are  sufficient,  the  uterus  recovering  itf^clf  through  the  u'uscu* 
larity  of  the  round  ligaments.  Sometimes  it  is  necessary  to  ruptuic 
the  ovum,  and  let  the  uterus  condense  itself.  At  others,  tapping  the 
uterus  is  required.  The  after-treatment  is,  rest  in  a  horizontal  posture, 
and  the  avoidance  of  the  distension  of  the  bladder  and  rectum.  Prof. 
Simpson's  "  womh-sound'*  has  been  successfully  employed  in  restoring 
the  organ  to  its  normal  position  in  cases  of  retroversion  of  the  uuim- 
pregnated  uterus. 

AKTEVEB810N   07  THK    UTERUS. 

Anteversion  is  that  displacement  in  which  the  uterus  occupies  a 
transverse  position  in  the  pelvis,  the  fundus  being  directed  toward  the 
symphysis  pubis.  Anteflexion  Is  a  bending  of  the  uterus  at  the  neck, 
by  which  the  fundus  is  caused  to  approach  the  pubes. 

Causes.  —Violent  expulsive  effi)rt8  either  during  or  after  emptying 
the  bladder,  accumulation  of  faeces  in  the  rectum,  blows,  falls,  obsti- 
nate diarrhoea,  contraction  of  the  round  ligaments^  and  pregnancy  in 
the  early  months. 

Symptoms.  —  Weight  in  the  pelvis,  pain  in  the  hypogastrium  and 
in  the  perinacum,  sense  of  dragging  from  the  loins,  all  increased  by 
standing  or  walking.  By  a  per  vaginam  examination,  the  pelvis  will 
be  found  blocked  up  by  a  tolerably  dense  body ;  the  fundus  uteri  will 
be  felt  anteriorly,  the  cervix  posteriorly.  A  sound  introduced  into 
the  bladder  will  impinge  upon  the  displaced  fundus,  which  will  be  dis- 
liDguished  from  stone,  however,  by  the  »b?!enoe  of  the  clicking  sound. 

Treatment.  —  Many  cases  may  be  cured  by  directing  the  patient 
to  let  the  bladder  fill,  and  to  keep  the  rectum  empty.  The  organ 
may  be  readily  replaced,  if  it  have  not  contracted  adhesions,  by  hook- 
ing down  the  cervix  with  the  forefinger  of  one  hand,  while  the  fundus 
is  elevated  by  the  other;  the  patient  should  afterwards  be  kept  in  bed 
on  her  back  for  some  days. 

Various  forms  of  pcs.saries  have  been  recommended  for  the  treat- 
ment of  these  diseases^  but  they  are  rarely  necessary. 

PREGNANCY,   ITS   PHENOMENA   AND  DISEASES. 

Before  entering  upon  the  consideration  of  the  signs  by  which  a 
woman  knows  herself  to  be  pregnant,  it  will  be  proper  to  examine 
what  further  changes' take  place  io  the  uterus  itself.  It  has  already 
boon  stated  that  Uie  uterus  beoomes  more  vascular^  after  ooncepliuo 


PEEONANCT. 


\  Ulrcn  pltoc.  and  that  lis  iutcrior  lining  bccnmw  ullercd;  tUe  vca« 

tU,  •rtemti,  vvihs  itml  l>ijj{jhiitkh  «ire  increusc'd  id  sife,  and  it  haA 

irn  Mid  b)'  Pr,  llolw  rt  Lee,  that   the  nerves  are  alj?o  increased  in 

KiiEib«f^  although  this  Utter  change  is  douhti^d  by  many.     The  proper 

I  of  the  aterufl  nltK)  undergc^es  great  ehuiigej3<     lu  prnportion  as 

ho  ovum  in  d<:velnpid^  the  fibreg  are  e^paratc'd  froui  each  othor,  and 

Tncfxsattfd  io  uumbiT,  leaving  spaces  between  them  whiuh  are  filled  by 

Ilia  eobrgiiig  vesaeU  (Fig.  iIU3)«     That  the  aniuaut  of  sul^tJitico  li 

Fig.  203. 


feWolutely  ificiTMedi  U  phrirn  by  the  diflTerence  of  weight  b^rtwdtn  _ 
rgin  tttcrua  and  one  at  fj(l  lerni,  ju»t  eoiplied  j  the  fonner  weighing 
m  rmntH*,  the  latlcr  ^iarly  twenty -four.  The  increase  in  iho  de- 
'  uf  the  womb  is  not  unifcnu  from  the  first,  but  cuniinenccs 
iJus,  gnd-iiiWy  extending  to  the  l>ody,  and  h»t  of  all,  about 
>c  hfUi  months  fo  ihe  cervix.  Up  to  the  fourth  mouth  the  uteruA  b 
nrtTifly  TetMio«^d  entirely  within  the  pelvis  j  fehurtly  ftficr  thi«^  iu 
y  be  frit  nb<ive  the  pyuipbysis  pubis  in  thin  persons;  atxiuc 
luouth  it  rvHches  midway  between  the  pulxiis  and  umbilicus, 
ualiy  njiceudtug  till  the  eighth  Dionthf  when  it  i^  n&  htgh  a»  ho 
iitfortn  cartihige.  Afi4>r  thifi|  although  it  increases  in  cupneity^  it  no 
ifft»r  aitcenda;  on  the  contrary  it  rather  falls  lu  cj«paeity  t^  &1mi 
fly  incrcwBed :  aec^trding  to  I«evrct*s  cnleuljntinnA,  it«  fuj>erCeet 
ay  be  estimated  at  S^fl  inchen,  nnd  its  cavity  will  eontain  40$  iiteh^; 
length  being  from  ll!  to  14  inches,  its  breadth  fro  to  II  to  10^  jiod 
depth  from  front  to  rear,  8  to  9  tnchea.     The  weight  of  the  whole 

#r]pii,  and  =-  t*  iits»  at  full  K^rni,  i^  about  twelve  pimnds.     Tho 

/»rm  of  i  uterua  diflera  also  from  that  of  the  uuimpngnated 

i  uiiM  lunrrenee  appears  to  depend  in  a  great  measure  upon 
c  in  ftizc,  and  the  f^rm  of  the  cavittei  it  occupicn*      In  the 
jik\  td  *tAl«|  vhco  it  uccupi<»  the  cavity  of  tho  pelTb,  iti  anterior 


non-gravid  state^  the  fandus  inclines  somewhat  bad 
bLin^;  nearly  io  the  ceotro  of  the  pelvic  cavity, 
during  the  latter  half  of  pregnancy,  has  its  fundm 
and  the  06  uteri  directed  backwards  towards  the 
hollow  of  the  sacrum. 

During  thejirst  month,  the  changes  are  not  vc 
uterus  la  larger,  softer,  sod  more  vaficutari  the  09  a 
and  cusliioDy,  as  during  the  menstrual  period,  and 
iure  is  more  oval. 

During  the  second  month,  Abdomen  somewhat  fl 
in  size,  and  the  os  uteri  can  be  felt  lower  than  nati 
is  changed,  being  round  and  smooth  in  primiparao^ 
it  is  larger  and  irregular  in  shape.  The  o&nal  of  I 
by  a  gelatinous  plug. 

Darhig  l/te  tJunl  month,  slight  protnjsii>n  of  the 
not  80  easily  reached^  and  somewhat  changed   in 
longer  10  tbc  middle  of  the  pelvic  cavity,  but  in 
hollow  of  the  sacrum,  while  the  fundus  approaohea 
anterior  parietes  of  the  abdomen. 

During  the  fourth  mfmtA,  the  fundus  may  b« 
three  inches  above  the  symphysis  pubis  in  thin  p< 
having  first  relaxed  the  abduminul  parietes,  and  et 
and  rectum. 

During  the  fifth  month,  the  cervix  is  drawn  ou 
uterus  and  ehortcpcd,  and  the  fundus  may  be  fell 
syiriphyaijs  pubis  and  umbilicus. 

Durhnj  th:  girth  m</w/A,  the  cervix  has  lost 
Jenuth,  the  fundus  is  as  high  as  the  umbitieus,  anH 


m  ou 

feia 
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During  the  ninth  months  the  neck  m  abtitcmted,  do  tlini  upim 
milking  an  exaitjiuafioo,  we  find  the  vajrinii  closed  Buperiorly  b)'  ihe 
rouhded  lower  cud  of  the  nU^rus,  and  in  primipura;  the  fuudu^  is  nt 
thf*  »erubicuhi8  cordis.  During  the  1»>t  lew  weeks  of  pr**gDaiicy  I  lie 
fundus  viiika  a  little,  the  abdomeo  falls,  the  os  ateri  op(»eiirs  only  ax  a 
little  dimple,  and  it«i  edges  are  thin  and  membranous ;  it  occupies  now 
the  upfier  part  of  the  nollow  of  the  sacrum.  In  women  who  have 
borDc  many  children  the  cervix  doea  not  entirely  disoppcar. 

6ION8  OF   PREONANOT. 

Thcte  are  divided  into  the  rational  and  MenstUfe^  the  latfer  of  wtif^-h 
cmly  eno  bt  depended  upon,  at  the  former  may  occur  in  ahtic»rriiiil 
eoiidllions  of  the  Ul4^'rus,  indcpeudenl  of  pregnancy.  The  rutionnl 
si|nM  Ooeur  in  the  earlier  iiioritliH;  the  sensible  or  p[ij]ii)cNl«  after  tho 
ovum  i4  fk^uKwhot  developed.  The  diagoofiia  b  at  all  times  diihcuU 
ii»  tlie  early  periiMia. 

National  Kujn/. — PlethoHc  condition  and  fibrinous  blood  ;  vnnationii 
in  tr'tn^wr  and  tnbte  ;  altered  functions  of  stomnch,  bowcli*  and  kidney.*; 
■y  lbt»  colour  of  the  skin  ;  erjuatton  «/*  Me  mntKrit^  ihotigh  not 
r  ^  ta  one  of  the  earliest  i^t^ns;  mvrtiitiij  m(A*ur»$^  from   the 

*<\tiipi!b\  between  the  uterus  and  stomncb  ;  MfuHttwrt^  not  to  be  con* 
tnkihii«  ti  with  mercurial  ptyalijim,  from  which  it  ui,iy  be  distinguished 
by  the  absence  of  fliHinpioess  of  the  pumfl»  and  the  peeuliiir  fetor  j 
€nlar*jid  and  painful  viammn^  and  in  many  crises  a  dnrhenrd  artftla 
And  I'D  large  mvnt  of  the  folliclea  silunted  in  it,  with  a  aof^  and  moist 
atmtia  of  the  integuments  •  fnilk  in  iht^  breast — this  fluid  is  sometimea 
fuuiid  in  the  brcaett  during  the  latter  atjiges  of  gestation,  but  ia  m4 
invariable,  nor  always  to  be  depended  on  when  present  Qttiekenin^ ; 
ibis  acDsation  has  been  variou»*ly  described  ;  some  authors  say  it  is 
caiiaed  by  tbo  first  movements  of  the  child ;  others  assert  that  it  ia 
«Afurd  by  the  audden  riKc*  of  the  uterus  from  the  pelvis  into  the  alMio^ 
laiikal  cavity,  producing  fainting,  sickness,  kv.  As  a  sign  of  prrgutincy 
it  la  almoai  viiNieleaa,  siuce  femules  are  very  apt  to  be  deceived  in  this 
rvaptct  by  the  movements  of  flatus  in  the  bowels^  by  oocaaional  B^iu^ 
ouhIic  twitching  of  the  abdominal  rnuf»cles,  Jkc, 

Kietitine.  —  ihiring  pregnancy  a  peculiar  substance,  anslognua  tfl 
tfteilMi  ia  found  in  the  urine,  forming  a  thin  pellicle  up4)n  it^  furf»it* 
wliMi  it  ia  allowed  to  stand,  and  emitting  an  odour  ruaemblin^  t!boe«i'< 
ll  b  not,  however,  peculiar  to  pregnancy,  but  mny  occur  whenever  tha 
bciMl  #lf m^iita  are  not  eHwinated  by  the  glands.     At  the 

ittiii#  time  the  probabilities  are  aa  2U  to  1,  ti  male  ia  pregnant, 

if  tl  <*  be  present 

h  of  the  viujinn  baa  also  been  looked  upon  by  M*  Jac#)ii^ 

Oiier,  and  M,  Pareut  Duehate1rt,is  anionglhe  mttonal  tignsof  preguancy. 

Hae  aCNmELlt  OR    PllV^ICAt^  lilQNtl  Uf   I»lt£4l2fiAKGT,  are    thiMMS    by 

wlMefti  the  prrsomo  of  a  la^ua  in  utero  are  detreied  by  an  eiplomliuii 
cif  tiia  organ  itsilf* 


\ 


L 
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OBSTBTRICS. 


Fig.  294. 


A,  Tertimi  veetlon  of  racmm ;  B,  reotam ; 
C  uteriu  and  otuid;  D,  bladder ;  K.  flnf^er  in 
Vtn  Tagina  with  iu  axtremity  proMing  up  the 
nUroa. 


Enlargement  of  the  abdomen  begins  to  be  perceptible  about  the  end 
of  the  second  month ;  before  this  the  abdomen  is  often  flatter  than 
usaal.     "A  ventre  plat,  enfant  j'a." 

BaJfottement  is  practised  thus : 
The  patient  should  be  in  the 
uprtylit  position^  or  at  least  in  a 
somi-rccumbcnt  posture :  now  let 
the  operator  place  the  left  hand 
upon  the  fundus  uteri  to  steady  it, 
and  introduce  the  index  finger  of 
the  right  hand  to  the  cervix  uteri, 
then  suddenly  but  gently  jerking 
the  finger  upwards,  he  will  feel  a 
sensation  as  if  something  had  re- 
ceded from  it,  and  then  settled 
duwn  upon  it  again.  This  test  is 
most  available  about  the  fifth  and 
sixth  months.  (Fig.  294.) 

Auscultation  was  applied  to  the 
detection  of  the  presence  of  a 
foetus  in  utero,  first  by  M.  Mayor, 
of  Geneva.  Three  sounds  have  been  heard  by  different  obeervers,  viz. : 
that  of  the  footal  heart,  that  of  the  placental  circulation,  and  that  of  the 
pulsation  in  the  cord.  The  first  of  these  is  the  most  certain;  the 
second  may  be  imitated  by  the  pressure  of  a  tumour  upon  any  great 
vessel,  and  the  last'  can  only  be  heard  under  very  favourable  circum- 
stances, as  where  the  cord  lies  between  the  child  and  the  abdomen  of 
the  mother.  The  situation  in  which  the  foetal  heart  is  most  distinctly 
heard,  is  about  the  middle  point  between  the  scrobiculus  cordis  and 
symphysis  pubis,  generally  to  the  left.  The  frequency  of  the  pulsa- 
tion is  about  double  that  of  the  adult,  ranging  from  120  to  140  per 
minute,  and  entirely  independent  of  the  maternal  circulation.  The 
9ound  resembles  very  much  the  ticking  of  a  watch  und^  a  pillow.  In 
breech  presentations  it  is  usually  heard  a  little  higher. 

This  is  a  most  valuable  diagnostic  sign,  and  if  once  heard,  unequi- 
vocally, the  real  nature  of  the  case  is  established  beyond  doubt. 

Tike  placental  souffle  may  usually  be  detected  by  the  stethoscope  loir 
on  the  sides  of  the  abdomen,  after  the  fourth  month ;  it  is  a  piculiar 
blowing  sound,  corresponding  to  the  pulse  of  the  mother. 

The  movements  of  the  child  may  frequently  be  detected  by  placing 
a  cold  hand  on  the  al^omen  of  the  mother,  auer  the  sixth  month,  but 
this  is  not  a  certain  sign,  as  above  stated^  since  it  may  be  imitated  by 
movements  of  flatus,  &c. 

The  following  resumi  of  the  signs  of  pregnancy  is  taken  from  th« 
'<  Elements  of  the  Principlea  and  Practice  of  Midwifery/'  by  Prof 
Tucker :  — 
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Ihtring  ihe  mitth  mmith^  tbe  neck  is  obliterated,  io  that  upnn 
ilOAlting  an  cxAtuitinrion,  we  find  the  vagina  closed  bupcriorly  by  the 
f  ffournkd  lower  etid  of  the  ut€m«,  and  in  primiparae  the  fundus  is  tit 
I  ibf?  ik^robiculuB  cordis.  During  tbe  ta&t  f^w  weeks  of  pregoaocy  ihe 
\  fundus  diiikd  a  little^  tbe  abdotoeo  falls,  the  09  uteri  appears  only  as  a 
klitil«  dimple,  and  its  ed^es  arv  thin  and  niembniDOUfl ;  it  occupies  nnw 
the  upper  part  of  the  nollow  of  the  sacrum.  In  womeo  who  have 
borne  luany  childruD  the  cerTix  doea  not  eniirely  disappear. 

SIGNS  OF  FftEOItANCy. 

Tbcwj  lire  divided  into  the  raticmal  i^nA  Mennhfe^  the  latter  of  whiih 

Illy  mo  be  depcndt*d  up^jn,  ai  the  former  may  occur  in  aU(iorm:il 

^ pouditiana  of  tiie  uterun,  independent  of   pregnancy.     The   mtionul 

kriieiia  occur  in  the  earlier  uiontlm;   the  sensible  or  phy^icat^  after  tho 

ovufD  ia  aoiiK-wliiit  developed.     The  diaguoaia  ia  at  aU  tiuiea  dlffioult  I 

iu  lli#  early  pffi^xla. 

Rafiottal  nitjnu. — -Plethoric  cnndition  and  fibrinons  blood  j  Tanationa 
in  trntf»cr  and  U^te  ;  altered  funcrions  of  at'minclip  bowch*  und  kidneys; 
ri  ihc  colour  o(  the  skin  ;  rruMttion  0/  (he  mnittrs^  though   nut 
1  I o,  ia  one  of  the  earlieat   ^ipia;  nwrnin*/  Jt'rA*r4r*w,  from  the 

'  ivmpaihy  Let  ween  tho  uterus  and  xtoimteh  ;  Bitliinitwft^  iif't  Ur  be  c^m- 
foanded  with  mercurial  ptyuHtim,  fmm  wliich  it  may  be  dl^ttn^mshed 
by  the  abacucc  of  npongincM  of  the  |;umH,  and  tbe  peculiar  fetor; 
rmfatyi'ii  and  jMiiu/ui  rtuimmKf  and  in  many  cusqs  a  (/ttrkenrd  arf^tta 
mid  finlar^emctit  of  the  follicles  situated  iu  it^  with  a  soft  and  moi^t 
»tAtii  of  the  iute|rumcul9  ;  milk  in  thr  l/reatf — this  fluid  is  aometinica  I 
^Juwid  itj  the  brea«t^  during  the  latter  stages  of  giesutiou,  but  is  iiul 
fotmrablc,  nor  always  to  be  depended  on  when  preaeut     Qttiekenint/ ; 
llitt  itnaation  baa  been  v»riou»«ly   dei^cribcd ;  aomo  authon  say  it  is  j 
^Uiid  by  tbe  6riit  movements  of  the  child;  others  assert  that  it  is  | 
caoard  by  the  sudden  ri^  of  the  uterus  fn:>m  the  pelvis  mUi  t\ifi  uhtUj^l 
miii&l  cavity,  producing  faiottn^,  atekoesa»  kc.    As  a  sign  of  pregnancy  I 
il  ia  alnicial,  vrftneleaa,  aiuco  fcmalea  are  very  apt  to  be  deceived  in  this 
nsa^M  '  (»  movements  of  flatua  in  the  bowels^  by  oooaaional  apua-J 

oic^  t  ntg  of  tbe  tbdomioal  muscles,  kc. 

A  —  Louring  prcgnfiiiey  a  poculi;tr  Mihstanri»,  nnalogniia  toj 

^S»<  .  und  in  the  urine,  fitrinin^  a  thin  pellicle  ufKm  it>i  Mjrftic« 

when  it  m  allowed  to  stand,  and  emitting  an  odour  rcdcmbliug  rhecsiv 
It  ia  not,  huwe%'cr,  peculiar  to  pregnuucv,  but  may  occur  wbc^ never  tha  j 
^  mtml  eletnents  arc  not  eliminated  by  tbe  mammary  glunda.     At  the 
\m%  lime  the  prubabilltics  are  aa  20  to  1,  tbftt  the  female  it»  pregnanif ! 
if  tbe  kieatejoe  be  preecot 

Bfua  eofGuro/th*  vtujina  htm  also  been  looked  upon  by  M,  Jacque^J 
Bliirr,aQd  M.  Parrot  r>ui'h»tclct,aa  Among  the  rational  sign»of  pregnancy^ 
Tbe  SENgiBLK  oa  i'liv^iCAL  aiUNs  OF  I'RKoacAJ^CY,  arc  ihtym  by| 
9ht<rh  the  pn^at  nee  of  a  fojtua  in  ulero  are  detected  by  an  cxpiuratiuii] 
of  iJie  organ  ilaclf. 
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11\TI0?»1L  SIQNS. 

6.  Discoloration  of  the  areolie  more 
marked,  with  an  eulArgeiuent  of  the 
ttubcutaneouiji  glautls. 

7.  Kiesteiue  iu  the  urioe. 


6.  Knmolli.«:<eiueiit  of  one  hulf  of 
tlic  cervix  uteri 

7.  Iu  priuiiparre,  the  os  nteri  it 
Btill  closed,  but  in  multipara,  it  is 
sufficiently  open  to  admit  the  half 
of  the  first  phalangeal  bone. 


DURING    THK     8BTENTII     AND     EIGHTH    MONTHS. 


1.  Supprossion  of  the  cati»meni>i. 

2.  Nau^eii,  vomiting,  &c.,  ordinarily 
absent. 

3.  Abdominal  tumour  much  in- 
creased in  size. 

4.  Pouting  of  the  navel. 

5.  Increased  discoloration  of  the 
areolte,  with  enlargement  of  the  seba- 
ceous  follicles,  and  increased  promi- 
nence of  the  nipple. 

6.  The  milk  may  now  be  pressed 
ft'om  the  swollen  mammee. 

7.  Kiesteiue    still    exists     in     the 


1.  Increase  in  the  size  of  the  ab<lo- 
men. 

'J.  The  fundus  uteri,  at  the  end  of 
the  seventh  month,  has  risen  two  snl 
a  half  inches  above  the  umbilicus :  at 
the  eighth,  it  is  placed  within  tb« 
epigastric  region. 

S.  Active  movements  of  the  fut^tu^. 

4.  The  foetal  pulsations  and  the 
bruit  de  souffle  ftill  continue. 

5.  Ballotteuient  perfectly  felt  du- 
ring the  seventh  mouth,  biH.'ontes 
obscure  in  the  subsequent  months  of 
pregnancy,  on  account  of  the  increase 
in  the  size  of  the  foetus. 

0.  The  ramoUi^sement  of  the  cer- 
vix is  more  exteuHve,  and  at  the  end 
of  the  eighth  month,  is  nearly  com- 
plete. 

7.  In  the  primipanr,  the  cervix  it 
ovoid  and  B(»niewitat  shortened ;  the 
OS  uteri  is  still  closed. 

8.  In  the  multipanc,  the  os  uteri 
is  wide  enough  open  to  admit  the 
whole  of  the  first  phalangeal  bone; 
the  upper  orifice  is  firmly  closeiL 


DnRING    THK    FIRST    HALF    OF    THB    If  I  If  T  H    MONTH. 


1.  Reappearance  of  vomiting,  not 
from  nausea,  but  from  pressure  of 
the  gravid  uteius  against  the  sto- 
mach. 

2.  The  abdominal  tumour  is  in- 
creased in  size. 

8.  Respiration  difficult 
4.  All  the  other  symptoms  a^  aug- 
mented in  intensity. 


1.  The  fundus  uteri  occupies  the 
epigastric  region. 

2.  The  movements  of  the  foetus ; 
the  pulsation  of  the  foetal  heart  are 
still  present  At  this  time,  ballotte- 
ment  has  disappeared. 

8.  The  whole  cervix  uteri  is  soft- 
ened, except  the  internal  orifice, 
which  remains  firm  and  closed.  The 
OS  uteri  in  primipane  is  slightly 
opened,  though  not  sufficiently  to 
admit  the  finger,  ai  is  the  oa»c  in 
multipara. 

DVBINO    THl    LAST    HALF    OF    TBI    NINTH    MONTR. 

1.  The  Tomitiug  ceases,  as  the  ab-         1.  The  fundus  uteri  hai  sunk  lowir 


dominal  tum'>ur  sinks  from  the  epi- 
gastrium. 


down  in  the  abdomen. 
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During  Ihe  ninth  m(mth,  the  neck  is  obliterated,  «o  tbiit  upi»n 
iti:ikin|£  B{i  exAtnirmtton,  we  fiDii  the  viipoa  doaed  fiuporiorly  by  the 
ri>uiKied  lijwer  end  of  tbe  nterus,  and  in  priiuipnras  the  fundus  is  at 
the  scrctbiculua  cordis.  During  the  last  few  weeks  of  pregnancy  the 
futiduM  *mks  a  little,  the  abdomen  falls,  tbe  oa  uteri  appears  only  as  a 
luUe  dimple,  and  ita  edges  are  tbio  and  meaibraDoua ;  it  occupies  now 
ihc  tipper  part  of  the  nollow  of  the  fiacnim.  In  women  who  have 
borne  many  children  tbe  cervix  does  not  entirely  disappear. 

eiONS   OF  PREGNANCY. 

These  arc  divided  into  the  rational  nnd  seninVe^  the  latter  of  wKitb 
only  can  be  depended  upon,  aa  the  former  may  occur  in  abnorniiil 
OOtiditlona  of  the  uteru^i,  in  dependent  of  pregnancy*  The  nitionul 
rijTBa  ooeur  iu  the  earlier  ntonibs;  the  sensible  or  physieiily  after  the 
orutu  \n  Bomcwbut  develoi.H^'d.  Tbo  diagnosis  is  at  all  titnes  difficult 
iu  lb*  k^arfy  ptininb, 

H*Mtional  jii'yM«,— PI et boric  e^nditirm  and  fibrinons  blood  ;  vn rial  ions 
in  l*»ntpfT  and  tuste  ;  altered  functiouii  of  Btonrich,  boweU  and  kidneys  j 
t  'I  the  colour  of  the  skin  ;  crsmtion  of  the  mrniir$^  though   not 

I  •  .  is  one  of  the  earliest  hijrna;  mornintj  titlcneM^  from  the 

«\  flit  V  lis  bt*tw('en  the  uterus  and  stomticb  ;  tttitivatiott^  not  to  be  con- 
1'  uri  ...J  with  mercurial  plyalistn,  from  wliich  it  may  be  distiniruisiieil 
h\  n.'  :}  run/  of  8}^K>ngi ocas  of  the  guraB,  and  tbe  peculiar  fetor; 
fM,  r/.;  ./  ami  ptiinfut  ffutmmtt^  and  in  many  case*  a  dtirkenetl  areofa 
mild  enlaf^emi'nt  of  the  follicles  situated  in  it^  with  a  soft  and  nioi^t 
aiiitn  of  tbe  integuments  ;  mtlk  in  thr  irenaf — this  fluid  is  Bometiuiea 
1  in  lb«!  breusii  during  the  latter  stages  of  gestation^  but  is  not 
,  nor  always  to  be  depended  on  when  present.  Quickening ; 
ktiun  has  bfcn  Tunottvly  deacribed;  some  authors  say  U  is 
iiy  Ibe  fir«t  movements  of  tbe  child ;  others  assert  that  It  ia 
by  the  sudden  ri^e  of  tbe  uterus  from  the  pelvis  into  the  abdo- 
toituil  envity,  producing  fainting^  nekuoss,  kc.  As  a  sign  of  pregnancy 
it  u  alniuat  vifliieles.%  since  females  are  very  apt  to  be  deceived  in  this 
tmf%e%  by  tbe  movements  of  flatus  in  tbt*  bowels,  by  oocaaional  spa»- 
aMlit  twitching  of  the  abdominal  ttiuscleSf  ka. 

AV/^<fW.  —  During  pregnnncy  a  pemliur  sutwitance,  analogous  to 
caneine,  is  found  in  the  urinc^  fr»rming  a  thin  pellicle  ajH>n  ]U  surface 
iilieii  it  is  allowed  to  stand^  and  emitting  an  odour  resembling  checs**. 
It  ia  not,  however,  pocuitar  to  pregnancyj  but  may  occur  whenever  tho 
laotr  t^  are  not  eliminated  by  the  UKimmary  glands.     At  the 

fQifef  prubabiliticA  are  aa  20  to  1,  that  the  fi^mala  is  pregnant, 

if  the  kiv'atvine  be  preaeot 

iUu^  ivjtmro/thf  Viitiina  has  also  been  looketl  upon  by  M.  Jacc|iic- 
mirrfand  M.  Parent  l>uebjtclct,as  among  the  rational  sign^  of  pregnancy. 

Tl.  N,KNMU*l.k  on  l*UYt4lCAL  »liJ?¥W  OF  PRRONAJSCY,  arc  those  by 
^  of  ft  ftiBtua  in  utero  are  detected  by  an  expliirutiuD 
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ditions  of  the  Amnion^  cborion  or  docidua,  inalfoniiations  of  the  pla- 
centa, or  erroneous  itit>ortion  of  the  coid.  Or  it  may  occur  from  the 
administratiou  of  drugs  exhibited  for  the  purpose,  or  othcrwitiey  such 
as  ergot,  savine,  kc. 

The  manner  in  which  these  causes  act,  is  either  by  destroying  the 
child's  life,  in  which  method  syncope,  syphilis,  and  mercurial  saliva- 
tion seem  to  act ;  or  by  causing  the  womb  to  contract ;  or  by  partial 
separation  of  the  placenta,  causing  the  effusion  of  blood  between  that 
organ  and  the  womb,  and  finally  its  entire  separation,  thus  arresting 
the  nutrition  and  respiration  of  the  foetus,  and  producing  its  death. 

S J/ wptoms.  -w- The  patient  who  is  about  to  mi^:curry,  generally  ex- 
periences a  sense  of  uneasiness,  languor,  pain  in  the  back,  and  lower 
part  of  the  abdomen,  accompanied  by  pains  of  an  expulsive  chnnc- 
ter,  and  often  with  hemorrhage.  When  the  ovum  itself  is  ruptured, 
there  is  a  discharge  of  water  from  the  vagina,  greater  or  less,  accord- 
ing to  the  ago  of  the  foetus,  followed  afterwards  by  pain  and  diMcharge 
of  blood. 

Sometimes  the  ovum  is  discharged  with  little  or  no  pain,  at  others 
the  puins  are  described  as  being  more  severe  than  those  of  labour  at 
thcffull  term. 

Treatment.  —  There  are  two  points  to  bo  observed  in  the  treatment 
of  these  accidents :  Jlrgt,  If  possible,  to  prevent  the  expulsion  of  the 
foDtus,  and  enable  the  wumun  to  complete  her  pregnancy ;  tccomVy^ 
Where  this  is  hopeless,  to  shorten  the  process  as  much  as  posaible, 
and  prevent  further  hemorrhage. 

As  we  cannot  be  certain  in  the  first  instance,  whethcir  the  child  is 
dead,  or  not,  it  behooves  us  to  act  under  the  supposition  of  iXa  life, 
knowing  that  if  the  vital  relation  between  the  ovum  and  the  uterus  is 
cumprumisod  it  will  be  dischargud. 

The pnii'iitive  treatmtnt  will  consist  in  moderate  bloodletting,  if 
the  patient  be  plethoric  and  the  pulse  full  and  bounding,  rest  in  a 
strictly  horizontal  posture,  on  a  hard  bed,  lightly  covered  with  clulhes, 
and  in  a  cool  room,  cold  wet  napkins  to  the  vulva,  abstinence  from 
stimulants,  anodyne  cncmata,  and  if  necessary,  the  internal  use  of  ai»- 
triugents,  such  as  infusion  of  rose  leaves,  elixir  of  vitriol,  alum,  acetate 
of  lead  and  opium,  &c. 

If  the>e  means  fail,  and  the  hemorrhage  continues,  whilt>t  the  ovum 
is  not  expelled,  there  is  little  or  no  chance  of  preventing  miscarriage ; 
our  endeavours  must  be  directed  to  the  suppression  of  the  discharge, 
knowing  it  will  generally  cease  as  soon  as  the  womb  is  emptied.  The 
best  agent  we  possess  under  these  circumstances,  is  the  tampfw,  or 
jdu(/.  This  should  never  be  used,  however,  if  internal  hemurrhai^ 
can  take  place  to  such  an  extent  as  to  destroy  life;  in  other  wonTi, 
not  if  the  uterus  be  empty,  and  the  patient  far  advanced  in  pregnancy. 
It  may  be  used  with  safety  and  advantage,  if  the  uterus  U'  filled  with 
its  natural  cuntent<^,  or  be  only  slightly  distensible,  even  though 
empty.     For  this  purpose  some  recommend  a  sponge  Etecped  in  viue- 
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ier»  i  «ilk  handkerchief,  other?*,  ag»in,  nmnl!^  sqiinic  yhrvs  of 
litim  pressed  iuV*  ehe  vagina  till  that  eaviry  is  cnfirtlj  filled,  the 
whidc  btin^  rctnitiod  in  its  phire  hy  ft  T  hnndngc^  or  the  hand  of  an 
Bfti^inUnt*  It  sliontd  be  allowi'd  to  reniatn  in  ^itu^  from  &\x  to  twelve^ 
nr  even  twi'iityfour  hrmrs,  the  patient  binn^  slill  tn  a  horitontal  pO!*i 
iiai>,  and  lh«  bladder,  if  necrssary,  relic vi'd  bj  tha  catheter,  Whetk 
withdravM,  iba  ovuut^  or  fragment  of  it,  will  grncralij  bo  foaud  ad«> 
bA'retit  lo  it«  upper  part,  along  with  a  toagulum. 

The  tampon,  it  wilt  he  retncnibcred,  ia  not  to  be  uFcd  under  tnj 
umataneo  where  there  is  a  hope  of  MTing  the  pregnancy. 

Jf   the  ovum  ia  not  discharged  with  the   tampon,  and  cannot  ho 

lehed  with  either  the  finger  or  hook,  it  is  recommL-ndcd  to  leavo 
Fuch  oceurreneeg  in  tho  hands  of  nature,  rather  than  u^se  force. 

Th^  prtfpfiifhetir  tnafm^t  consists  in  the  avoidance  of  all  causes 
of  excitement,  h<»th  mental  and  bodily.  Small  bleedings  and  rest 
if  ^b«  he  plethoric ;  a  nutritious  diet  and  tonie«  if  olh?TWise,  toge- 
ther with  careful  cold  apongin^.  When  tho  abortion  ia  habitu^l^ 
ond  th«  Qtrms  is  irritable,  an  efficient  rerocdy  ha«  been  found  in  tho 
adttitnt^tfatloo  of  an  opiate  encuis  erery  nightp  consisting  of  forty^vtf 
drope  of  tr.  opii,  in  a  wiocgluhbful  of  starch  water,  rest,  Ujhics,  &c. 


rATHOLOOT  or  THE  FCETUS,   AND   SIGNS  OF   ITS  DKATH. 

The  foDtua  ia  liable  to  many  of  those  disease?  that  attack  the  chil 
after  ita  birth.  Many  of  these  are  entirely  independent  of  the  mo- 
iHer,  hul  there  are  aUo  many  with  which  it  ia  affected  seriously  through 
her.  At  examples  of  the  tatter  may  be  classed  those  cases  of  prenm^ 
turn  eipalsion  which  occur  during  the  prevalence  of  epidouiic  di^eaws, 
ftod  where  the  f^otua  appr/ars  to  have  participated  in  the  disease  of  ch^ 
ttatlltr.  Dr  Churchill  has  observed  a  coDBiderable  quickening  of  tho 
Mttim  c>f  the  foDtal  heart,  some  daja  after  pregoaot  women  have  b<  ea 
attacked  with  fever.  Examples  are  not  wanting  of  casea  where  chil- 
dfMi  have  been  born  with  email  pox  or  measles ;  and  according  lo 
l>ti«ttiil,  Schwcig^  Zurmeyer,  &e.,  childreD  bom  of  mothers  whu  wero 
^yfftTtng  under  mttTmilten(  Jtvtr^  have  exhibited  the  aamo  diaei 
jonricd lately  after  birth. 

There  ia  fscArcely  an  internal  organ  that  has  not  been  deaeribed 
the  Pfat  of  inflamniation ;  the  brain  and  its  membranea,  the  lungs  and 

Cfunif  the  peritoneum,  the  mucous  membranea  of  the  lungs  and 
iweN,  may  all  be  the  seat  of  infiammatton  during  uterine  life. 
Id  additioD  to  these  acute  diaeasesp  the  foetus  prei^ents  even  mora 
DiamerDUs  ea^s  of  chronic  affecUona;  general  hypertrophy,  or  atri»* 
phy,  tjphilitic  dtsem5c^,  worms,  calculus,  drop<^y,  jaundice,  hernia^  &ct. 
£ven  the  bones  and  jointa  may  be  the  seat  of  diseaj^c;  children  aro 
fometimea  horn  with  rickcta,  caries,  and  oecroeis;  and  it  has  happened 
to  tnafiY  practitiunera  to  meet  with  oaaea  of  fracturea  of  some  standing 
[o  ehildreo  just  bam. 


510  '  OBSTETRICS. 

Unfortun9t<»l7  we  possess  neither  the  means  of  diagnosticatiog,  nor 
of  treating  ihest^  cases  of  intra-uterioe  disease. 

The  signs  of  the  death  of  the  /ostuSf  are  also  obscure  and  uncertain. 
Absence  of  the  sound  of  the  footal  heart  is  a  negative  sign,  and  its 
value  will  depend  much  upon  the  skill  of  the  auscultator.  If  after 
repeated  and  careful  auscultation  of  the  abdomen  no  trace  of  foetal 
pulsation  can  be  detected,  the  death  of  the  foetus  may  be  asserted  oo 
safe  grounds.  Cessation  of  the  movements  o/the/<Btu$  is  no  proof  of 
its  death,  as  the  movements  may  be  suspended  for  some  days  without 
its  occurrence.  The  sensation  of  a  weight  in  the  abdomen  rolling 
about  as  the  woman  moves,  is,  with  some  rare  exceptions,  a  sure  sign. 
The  subsidence  of  the  abdominal  tumour,  flaccidity  of  the  breasts,  after 
having  been  tense,  and  the  general  deterioration  of  the  health,  are  all 
enumerated  among  the  probable  signs.  The  concurrence  of  all  these 
render  the  diagnosis  nearly  certain,  though  separately  they  are  of  little 
value. 

The  sifjns  during  labour  are  much  more  accessible  and  certain. 
The  loose,  flabby  scalp,  the  absence  of  swelling,  occasionally  emphy- 
sema of  the  cellular  tissue  beneath,  the  looseness  and  grating  of  the 
cranial  bones,  and  the  sharpness  of  their  edges,  are  enumerated  by  Dr. 
Kigby  among  the  certain  signs.  The  absence  of  pulsations  at  the 
great  fontandles,  is  admitted  to  be  an  important  sign. 

In  presentations  of  the  /accy  the  lips  of  a  dead  child  will  be  flaccid 
and  the  tongue  flabby  and  motionless,  and  the  presendng  part  slightly 
swelled.     The  contrary  in  a  living  child. 

In  breech  presai  tat  ions,  the  sphincter  ani  in  a  dead  child  is  relaxed 
and  insensible  to  the  finger.  In  a  living  child  it  is  closed  and  resists 
the  finger.     The  presence  of  meconium  is  a  sign  of  no  value. 

In  arm  presentations^  when  the  child  is  dead,  the  limb  is  cold, 
livid,  and  flabby,  there  is  no  pulsation  at  the  wrist  (the  latter  is  not 
of  much  value,  as  pressure  may  arrest  it),  and  the  epidermis  soon 
begins  to  peel  off.  In  a  living  child,  the  arm  will  swell  and  become 
livid. 

In  prolapsion  of  the  funis,  the  presence  or  absence  of  pulsation 
will  decide.  There  are  exceptions  to  this  rule,  however,  aa  in  the  case 
related  by  Br.  Kennedy,  in  which  the  cord  was  prolapsed  an  hour, 
and  during  a  pain  no  pulsation  was  perceptible ;  when  the  pain  sub- 
sided he  drew  the  funis  backward  towards  the  sacro-iliao  symphysis, 
and  then  detected  a  faint  pulsation.  The  child  was  delivered  alive  by 
the  forceps. 

Fttid  liquor  amnii  is  not  a  certain  sign  of  the  child's  death,  neither 
is  the  presence  of  meconium  in  it,  especially  in  breech  oaaes. 

LABOUR. 

By  this  term  is  understood,  thcU  procesa  by  which  the  conHntlt  of 
the  gravid  womb  are  expelled.  It  should  oommenoe  aa  wa  have  alraadj 
■eeui  at  oi  about  the  two  hundred  and  eightieth  day  ftom  tha  last  ap- 
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mcG  of  the  mcnsos,  or  about  one  hundred  and  forty  &(icT  quick- 
II g.     Tlio  print-ipjil  agent  in  effecting  thia  pracees  is   the  u tenia 
If,  BamUtdf  however,  by  the  action  of  the  diaphragm  and  abdom- 
biil  umacles. 

The  rQu$e  of  Ubottr  is  not  well  understood :  it  has  been  variously 
ibutcd  to  the  ioubilitj  of  the  uterus  to  sustain  farther  distension, 
lo  ih«  Btmggles  of  the  fu3tu»  in  its  endeavours  to  breathe,  and  to  the 
ahaeooe  of  adequate  nourishment.     Whatever  be  the  c^use,  eertaia 
it  k  that  the  foetua  oooinbutea  nothing   to  expediting  the  proceas 
Dg  entirelj  passive  throaghout,  and  the  volition  of  the  mother  is 
t    little   concerned,   farther   than    the    assistance    afforded   by   thd 
iluntarv  contructiun  of  the  abdominal  muscles  and  diaphragm,  tho 
i  or  the  uterus  being  entirely  involuntary.     This  action  consists 
^J^^e  eoDtraotion  of  the  muscular  fibres,  which  enter  into  the  com^ 
^^^Hjpo  of  the  uterine  parictes.     By  this  contraction  the  cavitj  of  the 
^^H^m  10  diminiished  in  sixe,  propulsion  is  produced,  and  eventually 
^HkpiiUioii  is  effected.     The  action  of  the  uterus  continues  even  after 
^^Ui€  child  is  expelled,  for  the  purpose  of  ejtrudin<?  the  placenta,  and 
cloning  the  orifices  of  bleeding  vessels,  which  njt^ht  utherwiso  givo 
to  aeiiooi  hemorrhage, 
Tk$  HoMtJicah'tm  of  iahourf.  —  Almost  every  obstetrical  writer  haa 
eliffiilicatiun  in  accordance  with  his  own  peculiar  views,  each  based 
his  definition  of  a  natural  luhour,     ii^ome  include  under  the 
of  oataral  labour,  all  thoee  cases  which  are  terminated  by  the  natu- 
Qfia«Msted  powers,  without  reference  to  the  presentation.     Among 
are  Uippocrates,  Smellie,  Baudelocque,  Rigby,  &e.     Others  con* 
that  the  presentation  shonld  be  taken  into  aceount,  and  tlutse 
hich  occur  m^ist  frequently  should  be  called  natural.     Denman, 
11,  Davis,  Ashwell,  liamsbotham,  &c.,  therefore  limit  oatiml 
to  heid  preaentaUooa. 
The  aiffipleat  elassifioatioQ  seems  to  be  that  whieh  includes  all  under 
two    heads,  vii.  :    statural  and  prttcmaturaL     Natural   lalimir^  or 
£uiocm^  being  that  which  follows  a  natural  cour^!,  and  tn  which  the 
womao  is  delivered  unassistod  j  prtitrnatural  hUntr,  or  D^j/^tocia^  aig> 
fiiiVtng  faulty  or  irregular  labour^  the  course  of  which  is  unfavourable, 
too  lo  which  the  aaaiatanee  of  the  obstetrician  becomes  necessary. 
The  ytntral  featum  of  labour  are  the  same  in  every  case,  but  the 
il#  are  widely  different.     It  Is  always  attended  with  fiuffering,  if 
potietit  be  ooosclous;  and  is  sometimes  complicated  with  irreyru* 
IM*  and  dan^r.     The  durafiim  also  varies  much,  as  well  as  the 
wm%  of  fnaiQ,  in  different  women >  and  in  the  same  women  in  differ- 
€•1  ptegnttDeieei  some  eipelling  their  children  with  a  single  paioi 
OCbera  requiring  many  ib  accomplish  the  same  object 

The  n^mj>tnm»  of  lahmr  may  be  divided  into  the  premont^Ofy,  and 
iSbMm  which  intlicate  thiit  the  process  has  alrta*ty  ojmmenemt  The 
pewmooitijry  are,  the  fiubf<idenco  of  the  abdominal  tumour ;  some  slt|ehl 
SQiosiia  duichargc  from  the  vagina,  together  with  rcUzAtion  and  dia- 


i 


I 


518  OBSTETRICS. 

tensibilitj  of  it  and  the  external  parts;  and  a  peculiar  irritability  and 
restlessness  on  the  part  of  the  patient. 

The  diminution  of  the  abdominal  tumour  is  produced  partly  by  the 
Bubsideiice  of  the  uterus  into  the  pelvic  cuvit}-,  and  partly  perhaps  by 
the  painless  contraction  of  the  same  organ.  It  is  sometimes  very 
sudden  in  its  approach,  the  woman  finding  on  rising  from  her  bed  that 
she  is  much  lc>s  than  on  the  preceding  day.  It  is  generally  a  gixxi 
sign,  as  indicating  that  she  has  a  roomy  pelvis.  The  increased  dis- 
cliarge  and  relaxation  of  the  external  organs  is  also  a  good  Mgn,  show* 
ing  that  there  is  a  disposition  in  the  passages  to  facilitate  the  progrosa 
of  the  labour. 

The  irritability  and  restlessness  is  seen  also  in  the  lower  animals, 
and  is  therefore  not  peculiar  to  the  human  female. 

The  8}'mpti»m8  indicative  of  the  commencement  of  labour  arc,  pain, 
glairy  discharge  from  the  vagina,  irritability  of  the  bladder  and  rectum, 
nau>e:i  and  vomiting,  rigors  or  shivering,  without  the  accompanimeot 
of  chilliness. 

The  pain  felt  in  labour  is  due  to  the  sensibility  of  the  retistwgy 
rather  than  to  that  of  the  expeUhg  organs.  The  sharp,  cutting  pains 
of  the  cnmmcncemcnt,  which  are  technically  tenucd  grinJen^  are  pro- 
duced mainly  by  the  stretching  of  the  cervix  uteri  and  the  vagina, 
and  are  generally  referred  to  the  lower  part  of  the  abdomen  and  the 
back,  in  a  position  corresponding  to  the  position  of  the  os  uteri. 
These  generally  accompany  the  dilatation  of  the  os  uteri,  and  are  in- 
dicated by  the  cries  and  gestures  of  the  patient,  the  former  being  of  a 
moaning,  complaining  character,  the  latter,  twisting  and  writhing. 

When,  however,  the  dilat^ition  has  gone  to  such  an  extent  as  to 
allow  some  of  the  contents  of  the  uterus  to  be  propelled  through  the 
opening,  the  pains  become  of  SL/orciw/j  expuhive  nature,  and  the  ges- 
tures attending  them  differ  from  those  before  mentioned.  The  breath 
is  held ;  she  no  longer  cries  out,  but  makes  strong  expulsive  efforts  as 
if  straining  at  stool ;  she  makes  use  of  the  muscles  of  respiration  to 
fix  the  thorax,  and  then  contracts  the  abdominal  muscles  upon  the 
womb,  at  the  same  time  pulling  violently  upon  anything  within  her 
reach.  The  gestures  and  cries  are  valuable  indications  of  the  cha- 
racter of  the  pains.  The  characteristic  of  the  uterine  pains  is,  that 
they  are  dull,  and  not  very  acute  in  their  character;  are  felt  mainly 
in  the  back  and  loins;  that  under  their  action  the  uterus  becomes 
tight  and  hard;  and,  particularly,  that  they  are  regular  and  intermit- 
trtit;  that  is,  coming  on  at  tolerably  equal  intervals,  and  succeeded  by 
an  entire  relief  from  suffering. 

At  the  commencement,  the  uterine  pains  are  short,  weak,  and  ai 
long  intervals;  as  labour  advances,  the  interval  becomes  less,  and  the 
|Hiins  lunger  and  stronger.  It  is  well  known  that  labour  pains  may  be 
suspended,  by  any  sudden  emotion,  particularly  those  of  m  depressing 
character,  as  well  as  by  opimtes,  administered  either  by  the  mouthi 
cotum,  or  rubbed  upon  the  general  surface. 
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The  murmu  ^tttharge  wlitcb  ttikon  pl:ice  from  I  be  vaginal  surface, 
in  kfiowi]  ef^incnoDlj  b^  the  n^Tiir  of  ithtw.  It  is  genera Ity  uiliod  t^ilb 
the  gelatiDous  mucus  that  b1iM!kLd  up  the  uterine  cervix,  and  with 
tDore  or  less  blood.  ''The  more  Aibumrnous  it  is,  the  better,  and  it 
b  alwBjii  ft  gfM)d  BigD  when  tumps  of  albumbous  xnntter  come  away 
from  tiiae  to  tiaie^  the  thicker,  foftcr,  and  more  eu^hiony  the  oa  uteri 
10,  the  more  mucus  does  it  secrete."  It  is  useful  vuit  only  as  a  lubri 
eatiDg  agent,  but  &Uo  as  a  topical  depletion,  for  by  unloading  the  coo 
gcM<^  vessels,  the  vascularity  and  beat  of  the  part  are  dimiuished, 
ftnd  rendered  more  capable  of  dilatation. 

Tlie  irrilabiiit^  o/  the  hladJrr  and  rrrtvm  arc  among  the  mopt  pro- 
Diificnt  signs  of  commencing  Intn^ur,  and  are  dependent  upon  the  con* 
li|ruity  between  the  dilating  os  u«eri  and  thefe  organt",  which  all  derive 
•  p(»rtion  of  their  nervous  influence  fn>m  the  Fan>e  source.  The  dia- 
IKwition  to  urinate  exif^ts  evi  n  uhcn  the  bladder  is  empty,  and  the 
tonesmtc  irriiabiliiy  oi  the  rectum  is  equally  indi  pendent  of  the  pre^ 
ftrnce  af  fa^al  maltcr. 

Stivnta  and  Vfimiting^  at  ibe  commencement  of  labour,  are  looked 
ufKin  as  fiivournble  »*ign!*i  being  indicative  of  a  getjersl  nlaxation, 
wbit'h  favours  the  dilatation  of  the  os  uteri.  It  must  not,  however^  be 
niifnundi'd  with  that  which  somctimeH  fupenxnes  in  linirering  laboura, 
which  is  rather  pro^rnojidc  of  great  exhaui^tion,  and  to  be  dreaded  oe- 
ct»rditig!y.  In  ordinary  cases,  vomiting  in  the  early  stages  requires  no 
IreatiuiUt,  being  generally  relieved  as  soon  as  dilatntion  tiikes  place* 
When,  however,  it  is  very  violent,  it  may  often  be  cheeked  by  an 
cffervcjtciiig  draught,  with  a  frw  dntp*  of  laudanum.  The  rifjtn*^ 
which  often  occur  early  in  labour,  are  likewiM;  aceompaninicntM  of  the 
Jilsititi|r  cs  uteri*  nnd  ahhou^^h  oftm  ^everCf  are  not  depenilcnt  on 
JinMtthed  tempcrarure  of  the  fitnale,  or  irregular  arterial  action; 
ttir^Kquare  little  other  treatiuent  thao  an  extra  eoveritig^  and  diluenl 
drinka. 

•TAoat  or  I. A  9017^ 

Some  obcitetricians  divide  a  labour  into  threo^  others  into  four,  fitei 
or  six  stag«>i|  all  ending  with  the  expulsion  of  the  pbieenta.  The  dmi 
H^iaion  t*  th«»  one  generally  adopted,  and  the  three  stages  are  thiii 
_  iwmemtrd.  The  first  teniiinatea  with  Uie  dilatation  af  the  oa  uteri  j 
^«  aecond  with  the  delivery  of  the  child ;  and  the  third  with  the  ex 
pvilsliiQ  of  the  phHcenta. 

Fir^t  $tntj0\ — This  is  generally  the  bmge*it  anJ  moat  di»treatfD|( 
b'«th  %^  practitioner  and  patient.  The  pain,  although  not  to  greil  w 
III  the  accond  stage,  is  nf  a  more  di^t^^sging  character,  and  more  diilS- 
ciilt  to  heir.  The  patient  w  more  irritable,  uneasy,  and  aUrmed  as  tu 
the  n-auh  The  characii?r  of  the  cry,  a»  before  mentioned,  as  well  atf» 
iKi'  t»«  *tiir#"fl,  are  peculiar  to  thi»*  Htsge,  as  well  as  dtagno«itio  of  \% 
>  H  I  nrMJ  V  iniiiitg  also  occur  during  this  stage,  ftnd|  It  is  thoaghl| 
».jirt  m  cliwt.irtg  it- 
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df i«tii^m  wbkii  it  aTlervmris  irmTa  %  t^  liDr»aAk»a  of  Uiie  bttg  if 
/?  f^  f/  ir^if^rt. — A3  iLe  circle  of  tbe  €«  •tcfi  eti]ai]ges»  ibe  ^e* 
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8TAGES    OF    LABOUB. 

Imiea  of  the  ovump  oontaining  a  portion  *)(  the  liqut^raranii^  protrude 
laroiigh  the  opcDiopy  formtDg  a  ten^c^  eln8t)i%  c*ot)icQi  bog;  tbis  by  Its 
IDCcbAnical  preamre  ossbU  id  the  ditafation  of  the  os  uteri.  During 
a  patti  it  can  be  fek  becoroing  more  and  more  tenFe,  and  npnin  relux- 
ifig  at  tht  pain  RtibsideB^  so  that  the  prca^tiilng  part  can  often  be  d&- 
lBct«d  throtigh  it 

Near  ihe  «nd  of  I  he  fir^t  sta^  etrealcs  of  blood  will  cifrcn  be  found 
Biased  with  ihc  mociw  upon  the  finger^  aAer  an  examination.  Thiii 
li  oammonly  dcnominnted  in  the  lying-in-rnnmB  **  a  it/<of/-/'  and  it  id 
■»aatij  an  indication  that  the  o^  ureri  19  diluted,  or  nenrly  Eio.  The 
Ikoiorrhage  proceeds  from  the  slipht  vas<*ular  twigs  extoiidini:  betwrfn 
Ike  titi*n]eaDd  thd  metobraneS;  wbieb  are  ruptured  by  the  increuslng 
iilAfatioo. 

The  phiftjoroena  which  have  been  drseribed  arc  repeated  daring 
#?f!rj  anccerding  pain  (the  intcn'als  Ulng  shorter  and  thr  pnina 
tmg^r\  until  the  dilatation  of  the  os  ukri  is  completed-  During  the 
whole  period  of  ttie  first  stage,  the  pains  have  been  aeting^,  not  no 
tnu<}h  tor  the  tipubion  of  the  child,  as  for  preparing  it  and  the  pa^n^ 
for  thai  porp<»^c.  The  more  cotnpk'telj  the  og  uteri  is  oppofile  to  the 
fundai,  and  t^e  i^euter  the  eorref<potidenee  between  the  axis  of  the 
ttleni*  and  thai  of  the  superior  fitrait,  the  more  speedily  wili  the  dila- 
taljoQ  be  aceoEupIiched.  As  S(>oQ  as  this  has  taken  plat^,  the  firat 
eSa^  n  endeci. 

Stoomd  9iQge, — The  phenomena  that  present  themse! res  in  this 
ilt|ee  difEsr  eMeotially  from  those  of  the  preceding.  The  p:Mns  aue* 
other  irith  greater  frequency,  and  last  longer,  and  the  suffer* 
li  iocreaaed ;  but.  In  consequence  of  the  respiratory  tnUf^lcA  being 
in  order  to  supply  a  iulcrum  for  muscular  exertion,  the  womaa 
imrely  crieii  out  during  a  piiin,  TIeoce  the  character  of  the  cry^  aa 
bcliiffV  Btat«dt  is  a  drn^^nosiic  i^ign  of  thid  »ingc.  The  pains  uow 
§!ppt&f  not  to  t>6  hQ  much  confined  to  tbe  womb;  they  acquire  a  mure 
tgfjmhit^  cbamcter,  and  are  atl4»nded  with  strong  bearingdo^n  rlTi'rta 
of  Uie  abdottiin]i]  mu^t'loa.  UpiMa  the  approagh  of  e.ich  pain,  the 
«>iiliian  eeiaea  hold  of  anytbing  within  her  reuch,  itnd  bring'!  lUe  mua- 
ele«  af  the  extreniities,  btick,  and  abduuicn  to  aid  her  in  tbe  cff<»rt, 
Theee  are  commonly  culled  hrarimjihuen  pain*.  If  the  mcmbRtn«*a 
have  not  ruptured  previously,  they  genenilly  jiive  way  dnrtnt*  anr  »»f 
tiie»ft  pains,  aud  the  liijuor  aiiinii  eHJi|ieti  tfjroUL'h  tbe  i  ; 

iktf  featoa  forced  downwards  by  tiie  fume  eontRiitii»n,  ii  it 

Wp  tbt  eptce  previously  oe(*upiod  by  the  b:ig  of  waters,  and  ti^e  uterua 
•CMiJcOiea  itself  upon  the  body  of  tbe  child,  whiob  h  ihercfure  fuldvd 
Inlo  a  sisialler  apace,  and  is  much  ru(»re  compressed  than  previously. 

Each  succe^MiiDg  contraction  pusbeit  no  tbo  pret»%>nting  part^  but,  at 
llie  pauD  gnee  off,  it  sgain  reecdc^,  nut,  bowevcr,  to  the  point  it  oceu* 
pied  before,  f»*  th-^io  generttlJv  L>*  more  or  Ickh  advance  on  ili .»  i^ii..,,! 
by  the  prit  rt.     If  It  were  not  fur  this  gnt^lu^nl  u  1 

HjLiCiinn,  4ii«.«i.  w%uuld  be  greater  dai^ger  of  laceration  ^;  ^..^  ^^J>i 
44* 


^Hp  ii 
^^^M»  in  ( 


I 


I 


522  0  B  s  T  !•:  T  n  i  c  s . 

parts,  from  a  continued  expulsive  ifTort  Ixfnre  the  pnssagos  won*  si:ffi- 
ciently  dilated  to  receive  the  prescntiug  part^.  It  thus  not  only  takid 
awuj  the  danger  of  pressure,  but  is  in  itself  a  good  sign,  inasmuch  as 
it  proves  that  the  cavity  of  the  pelvis  is  sufficicutly  capacious.  The 
voman  duriug  the  second  stage  is  much  less  irritable  thau  in  the  fir>t. 
8hc  seems  to  have  recovered  her  energy  and  equanimity^  and,  if  this 
Bt'ige  be  prolonged,  will  often  sleep  between  the  pains.  The  young 
practiriouer  should  be  on  his  guard,  however,  in  relalion  to  this  ilrow- 
siness,  particularly  if  it  occur  in  priniiparas,  and  be  much  pnitracted, 
or  accompanied  with  headache,  as  it  is  indicative  of  congestion,  and 
may  be  the  precursor  of  convulsions. 

During  the  descent  of  the  presenting  part,  particularly  if  it  be  the 
head,  we  are  often  informed  of  its  progress  by  the  occurrence  of  an 
unpleasant  symptom,  viz.,  cramp  in  the  lower  cxtri'mities,  produced 
by  pressure  upou  the  internal  sacral  nerves.  Under  the  influence  of 
another  pain  the  head  descends  along  tho  vagina,  and  begins  to  press 
upon  the  perineum,  the  rectum  becomes  flatU>ned,  and  its  contents  are 
iuvoluntarily  expiUed;  by  the  time  it  has  reached  the  fl(^>r  of  the 
pelvis  it  is  about  to  meet  with  its  greatest  resistance,  viz.,  that  of  the 
perineum.  Here  again  we  ob8cr\'e  the  gradual  advance  and  recession, 
until  this  part  is  distended  to  such  a  degree  as  to  allow  tho  pri.<(onta- 
tion  to  escape  over  it.  This  distension  is  often  so  great,  and  the  peri- 
neum so  thin,  that  the  finger  can  scarcely  distinguish  it  from  the  pre- 
senting part.  Occasionally  it  happens  that  from  this  cause  the  part 
is  rendered  transparent,  so  that  the  presentation  is  visible  through  it. 
Twice  Madame  Ijachapelle  has  seen  the  hair  of  the  foetal  head  through 
the  di>tendcd  perineum  (Fig  20.')).  The  presenting  part  has  now 
entered  the  inferior  strait,  the  coccyx  is  pushed  backwards,  and  tb« 
external  orifice  is  dilated;  the  anus  projects,  and  the  whole  perineum 
is  elongated ;  the  labia  majora,  and  even  the  mons  veneris,  arc  put 
greatly  upon  the  stretch,  and  the  former  disappear  entirely;  thid  is 
Dot  the  case,  however,  with  the  labia  minora,  which  can  be  felt  oven 
at  the  moment  of  the  exit,  and  greatest  distension.  The  pufferiiigi 
of  the  patient  are  now  at  their  height,  and  the  pains  are  frequently 
"  iinuhh**  a  new  one  commencing  before  the  former  has  quite  termi- 
nated. The  force  is  at  length  so  great,  that  all  resistance  is  overoome, 
and  with  a  cry  of  anguish  the  exit  is  efiected.  There  generally  sue- 
ceids  an  interval  of  rest  for  a  few  seconds  or  more,  then  the  pains 
again  return,  and  the  remainder  of  the  child  is  expelled. 

'J4ie  second  stage  is  now  completed,  and  the  woman  is  entirely  free 
from  pain.  If  the  hand  be  placed  upon  the  abdomen,  it  will  be  found 
flabby  and  relaxed,  and  the  uterus  can  be  felt  through  the  abdominal 
parietes,  large,  and  moderately  contnictcd. 

The  thinl  stage  is  occupied  by  the  detachment  and  expulsion  of  the 
placenta;  the  period  occupied  in  effecting  this  varies  much  in  duration. 
Sometimes  it  is  expelled  with  the  body  of  the  child ;  nt  others,  it  is 
retained  fur  sumc  time  after.   Usually,  after  an  interval  of  icd  or  iifitco 
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»,  ptint  of  a  difTetrnt  chiiractcr  folbw;  b)r  thcw*  lUc  detarlitnenl 
of  tlif  placcnvn  is  effcctcMj,  nDii  it  is  cxtrtiilcd  into  the  vv^iriA,  11^  Uic 
VohmUrj  rlTcirts  of  I  be  Mroiimn,  uBj<i8ri;fl  Uy  thcs  coutrticlioti  of  tU# 
m^auki  it  19  entirely  exf»one«],  and  th«  hhnnr  is  euinplf  tod.  Tu  expQl- 
ftkm  la  ci»tuiuc)i))y  ntvrimiKni^Jed  by  ■  c\i%\\  of  bloodt  froiu  wbjcb  ciruiiDH 
•yuiOi  tb«M  pAins  bnve  bct;n  callt'd  tUittvFr$  crurntL 

Hi0  placenrn  gmcrully  enters  tbo  vapn*  inverted,  ibat  is,  with  iti 
1  fiice  locikuj^  ouiwiirds,  atid  tbe  bag  of  mcmtnifics  in  i\]so  titmod 
iaeUe  out  E^picially  r*  tbi^  the  C4ise,  if  traction  baft  been  implnycd 
ttpOQ  lli#  cord.  Aflcr  the  oxpul^ion,  the  utcruf,  now  omptied  of  ita 
ponUmtBt  contracts  into  a  £nn  hard  bait,  which  can  ustually  \te  detected 
hr  lEittie  days  ftbove  tbe  8rmpby»ts  pubis.  In  tbia  atat4>  pf  ooudebio- 
linNi  ii  b  about  tiii  aise  or  a  icatd  baad* 

PBKfiE9ITATIOM8   AND   KiSlTtONi* 

Hy  the  tcrni  prettmtatwnf  we  undrraiaod  that  part  cif  tho  cbild 
wbieh  oflen  itBeif  &t  the  auperior  Mrvit.  By  powiiion^  tho  rvlatiTt 
•imim  of  tb«  prcMntjDg  part  to  aoma  cardtoal  point  of  tba  auprrior 

It  wtll  at  oner  be  aern  that  tlicrc  may  be  a  presentation  for  a? erj 
aqmra  inch  of  tlic  child ^a  body,  and  a  pfiaiiion  for  erery  degree  in  tbt 
•Ma  4if  tlia  miperior  atraii,  *  Thip,  buwever,  would  ti'ad  txi  endleM 
«Nifbatoii$  htnc9  obstetrical  writers  bavt^  J  ..,;..; J,,, ^j  ||,^  numb^ 
gmlty.     8otno  tniikc  only  ^iro  great  pro  ml,  of  the  A*vi| 

•ftd  hrerrk^  booking  upon  all  others  as  dcvtuM^'tj^  trMiu  oih)  of  tboae. 
Oliittt  ioelude  the  iibove  with  their  deviaiiun^  vtx. !  — 
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Crphalk  presentations  J  including  any  part  of  the  head.  "* 

Breech  or  pelvic,  iucladiog  the  hips  and  loins. 

Inferior  extremitieSy  including  the  knees  and  feet.  )-  CharchilL 

Superior  extremities^  including  the  shoulder,  elbow  and 
hand. 

Others,  such  as  the  back,  belly,  and  sides,  are  so  exceedingly  rare, 
that  it  is  not  considered  advisable  to  burden  the  student's  mind  with 
them,  particularly  as  their  treatment  is  the  same  as  that  of  shoulder 
presentations. 

The  diagnosis  of  these  different  presentations  may  be  described  in 
general  terms,  as  follows,  viz. : 

Of  the  heady  by  its  hardness,  by  the  presence  of  sutures  and  fonta- 
nelles,  and  by  its  shape. 

Of  the  top  or  Breijma,  by  the  shape  of  the  anterior  fontaneUe. 

Of  the  face.y  by  its  irregular  shape,  by  the  orbits  of  the  eyes,  by  the 
Dosc,  mouth,  &c. 

Of  the  brow,  or  forehead,  by  its  shape,  by  the  superciliary  ridges, 
and  by  the  anterior  fontaneUe. 

Of  the  breech,  by  its  softness,  by  the  nates,  organs  of  generation, 
tubera  ischii,  and  often  by  the  meconium,  by  the  singfe  prominence 
of  the  OR  coccygis,  and  by  the  sphincter  ani  muscle,  which  contracts 
when  irritated  by  the  finger. 

Of  the  knee,  by  its  rounded  form,  and  by  the  condyles  of  the  femur| 
and  perhaps  by  the  putclla. 

Of  ihtijftMjf,  by  its  length,  shape,  position  at  right  angles  to  the  leg, 
by  the  equal  length  of  the  toes,  the  heel,  &c. 

Of  the  sJiouidcr,  by  iu  rounded  shape,  by  the  clavicle,  the  spine  of 
the  scapula,  the  axilla,  ribs,  &c. 

Of  the  elbow,  by  its  sharpness,  produced  by  the  olecranon  process. 

Of  the  hand,  by  its  shortness,  the  thumb  and  fingers,  palmar  and 
dorsal  aspect,  &c. 

In  regard  to  the  positions,  it  is  customary  to  note  the  relation 
between  some  point  of  the  presenting  part,  and  some  other  point  in 
the  brim  of  the  pelvis ;  for  instance,  the  first  position  of  the  vertex  is 
that  in  which  the  posterior  fontaneUe  is  found  behind  the  left  acetabulum. 
The  different  positions  will  be  spoken  of  in  treating  of  the  various 
presentations. 

;  MECHANISM  OF  LABOUR. 

;  "  When  the  long  axis  of  the  child's  body  corresponds  with  that  of 
the  uterus,  the  child  (provided  the  passages  are  round)  can  be  bom  in 
that  position ;  it  matters  little,  so  far  as  the  labour  is  concerned,  which 
extremity  of  the  child  presents,  so  long  as  this  is  the  case ;  but  where 
the  long  axis  of  the  body  does  not  correspond  with  that  of  the  uteru^, 
the  child  must  evidently  lie  more  or  less  across,  and  will  present,  with 
the  arm  or  shoulder,  a  position  in  which  it  cannut  be  bom.  In  stating 
this,  we  wish  it  to  be  understood,  that  we  merely  refer  to  the  fulip 
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ad  tiot  to  one  wliich  Is  premature,  or  wbich  tiafl 
in  I  be  uterus,  as  tljcae  follow  no  rule  whatever. 
Brnoe  the  pofitions  of  tbe  ebild,  at  tbe  eoD)inencetDeDt  of  bihour, 
feK»l?e  themaeWes  into  two  divii^innSf  tiz.,  wbcre  tbe  median  bne  of 
the  cbild'»  bodj  is  parallel  wiib  that  of  the  uterus,  and  wberc  it  it 
not/'  —  K^if^fif- 

Vtrtfjc  prtM-ntatiotif, — Tbe  vertex  inav  present  at  the  brira  of  the 

peUig  in  various  p«>Rition3;  eome  obstetrical  writ^jra  enumerate  ug  niarij 

^h^iehty  Dthera  only  four,  whilst  a  third  class  toke  the  intended t:ite 

^^■mber  of  tix.     The  latter  i?  the  division  of  Buudebxquo,  and  the 

^  Ofi«  Boat  generally  adoptrd  in  the  schnols.     These  are  us  fotlQwa^  cnti- 

nieraied  in  the  oi^cr  of  their  most  frequent  occurrence. 

lit.  Decifiiit  at  th«  left  acetabnliUD ;  Bregma  at  the  right  aacro-tUae  jnaotioix 


2d. 

4tli. 
5tli. 


right 
■ymphysii  put>i«, 
right  Mcro- iliac  junction 
left  ♦• 

promoDtorj  of  aacrom, 


Icfl 

{promontory  of  the  aaerum, 
eft  aoeiabulum. 
right         " 
iymphjais  pubis. 

Ntt^gel6  and  others  make  four,  leaving  out  tbe  fiftb  and  sixth* 
Righj  makes  onlj  two,  viz.,  the  first  and  seeond,  whilst  lUmsbotham, 
FlaaaDti  Slc.,  make  eight,  adding  to  those  already  enumerated,  lst| 
f%ot  inclining  to  the  ri^bt  ilium,  the  occiput  to  the  Icfr,  tbe  ripjbt 
behind  tbe  sympbjiiis  pubis,  the  left  towards  tbe  spinal  column. 
tt,  the  reverse  of  tbe  first,  face  to  tbe  left  ilium,  occiput  to  the  right, 
lipbt  ear  towards  tbe  promootory  of  sacrum,  left  behind  symphyiiis 
piibia.     Tbe  remaining  six  follow  to  tbe  order  given  ahuve. 

According  to  tbe  table  given  above,  tbe  first  three  arc  called  oeriji- 
iithfinitrlor^  tbe  last  three  occijiifo-it*}Mfrrir/r, 
I  In  regard  to  tbe  frequrnr^  of  these  posntions,  it  may  be  i^tated  that 
VMgeltf  matntaluti  tbnt  iht/imrth  position  of  the  vertex  is  much  mnre 
,,  mmmtat  than  tbe  secotid,  and  tbal  tlie  fif\b  and  sixth  ar«3  so  rare  tbnt 
■■■Hp  discarded  entirely  by  many  omiuoDt  pnM3titiou«ii>^  thoy  having 
^^^|pti  with  them. 

^HF^pA o/iV*  prtmtttfatifmi  are  by  far  the  most  numerxttjii  of  tbe  vario- 
^Bp  that  pfliar  themselves,  and  of  thi*se,  those,  of  the  vertex  in  tbo 
^  ftitpodtioti  oooiir  most  frequently.  Mndume  Boiviu  stuirn,  that  in 
foprtnriaio^  twenty* thousand  five  liundrcd  and  seventeen  labours  at  tb« 
Msttroit6  Lying-in  Ilos^iital,  at  Pnri^,  she  found  fifteen  tbout^and  six 
'  and  ninety'lbrec  cases  in  which  tho  vertex  presented  io  tho 

gn»ter  fVe<|nency  of  vertex  prenentations  may  he  readily  to* 

lor*     It  will  be  remembered  that  tbe  ftrtus  hanf^i  fiu^pendcd 

[Qor  amnii  by  tho  umbilical  cord,  which  is  atraehed  nearer  to 

than  its  cephalic  extremity ;  the  head  Wing  the  heaviest  part, 

tly  hceomrs  the  moft  dependent. 

i#  it  difficult  to  explain  why  the  head  in  labour  more  eom* 
fnHXkU  iiaelf  in  tho  occipito^anteriori  rather  thao  in  the  \ 
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>rary  way.  The  child  in  utcro  Daturally  lies  on  Its  back,  with  the 
Vicad  iDcliDed  downwards  towards  the  orifice  of  the  womb.  The  long 
diameter  of  the  womb,  at  the  end  of  pregnancy,  and  especially  at  the 
commencement  of  labour,  dips  at  an  angle  of  about  forty -five  degrees 
towards  the  horizon  in  a  woman,  who  is  sitting  or  standing  op.  The 
child  being  in  a  complete  state  of  flexion  both  as  to  its  body  and  limbp, 
would  naturally  roll,  so  as  to  bring  that  part  of  its  body  which  is  con 
vex,  to  adapt  itself  to  the  concavity  of  the  womb.  This  will  of  course 
be  its  back.  The  uterus  at  the  same  time  rests  upon  tlie  abdominal 
muscles  anteriorly,  which  form  a  soft  cushion  for  it.  The  head  can 
)n1y  pass  the  brim  of  the  pelvis  (superior  strait),  by  the  adaptation  of 
^rtain  of  its  diameter:^  to  those  of  the  pelvis.  The  longitudinal  diam- 
eter of  the  child's  head  is  four  and  a  half  inches,  whilst  the  antero- 
posterior diameter  of  the  superior  strait  is  only  four :  it  must  there- 
bre  adapt  itself  either  to  the  oblique  or  the  transverse;  of  these,  the 
)blique  is  most  common.  Suppose  it  to  be  a  first  position,  in  which 
ihe  longitudinal  diameter  corresponds  with  the  oblique  of  the  superior 
strait,  the  vertex  is  behind  the  left  acetabulum,  and  the  forehead  at 
the  right  sacro-illac  junctions.  The  two  foutanclles  will  be  at  first  on 
a  level. 


Fig.  296 


The  first  step  in  the  mechanism  of  labour  is  the  flexion  of  the  head, 
or  the  approach  of  the  chin  to  the  breast.  This  is  produced  by  the 
action  of  the  uterus  pressing  the  head  downwards  into  the  cavity. 
Being  pressed  from  above  downwards,  the  spine  cau-scs  the  head  to 
bend  forwards,  so  that  the  occiput  sinks  towards  the  centre  of  the  pel- 
fis,  and  the  chin  is  squeezed  firmly  against  the  breast. 

By  this  muvemoiit,  the  diameters  of  the  child's  head  are  brought 
into  correspondence  with  such  diameters  of  the  pelvis  as  will  allow 
its  ready  transmisaion.    The  occiput  oocapies  the  centre  of  the 
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fttTBtt  'f  ibe  oocipitobregmaMc  diameter  corre?poDd.^  to  the  oDltfiuc 
dianieler  of  ihe  pvlvis,  which  fxtends  from  lel\  t<:)  right,  and  from 
befiire  h«ck wards ;  the  bi-parictal  represents  the  other  oblicjue  diam- 
•ler;  the  oeeipit^nientjil  is  parsllet  in  the  0x18  of  the  pelvic  circle, 
itocl  the  occipito-bregtiititic  circauiference  correspoodi  to  the  plane  of 
ike  ftmit. 

Next  follows  rofixtum^  by  which  is  mcsut,  the  screw-like  movement 
of  ihc  head  in  the  e&cavfttion,  by  which  the  vertex  is  brought  to  the 
tjfnphjKis  pubis. 

liy  the  continued  Action  of  the  uterus,  the  head  is  pushed  into  the 
«xcsiritk>o  until  it  reaches  the  floor  of  thut  cavity ;  here  ila  progresia 
l»  ftiT^sted  and  the  direction  changed  by  the  gliding  of  the  occiput 
tipoQ  the  left  anterior  inclined  plane^  from  behind  forwards  and  fp>m 
left  to  right,  so  as  to  place  itself  behind  the  symphysis  pubis,  "Whilst 
the  vert4:i  is  executing  this  movement,  the  furehead  glides  from  right 
to  left,  and  fn»ro  Wfore  backwards,  on  the  right  poj^terior  inclined 
plane,  ao  as  to  fall  into  the  hollow  of  the  sacrum.  In  executing  this 
rcHatioD,  or  pivot  motion,  the  head  turns  upon  its  long  diameter. 

The  third  stage  is  ejctentitm,  which  siguifios  the  departure  of  the 
qbin  from  the  breast* 

This  commences  as  soon  as  the  oeciput  begins  to  em^rgi»,  and  la 

Knplcted  when  the  child's  bead  is  entirely  born.  Insti^od  of  con- 
uiug  to  bend  forwards,  the  head  now  teods  to  turn  over  backward:^, 
as  to  bring  tl  -otal  diameter  into  oorrespondenoe  with 

*  axis  of  the  ; 

After  the  hrjui  i&  hh]}^  mutiged  in  the  inferior  strait,  it  is  no  louger 
in  the  same  relation  to  the  diameter  as  before ;  its  great  diatncter  and 
pect|illO'bregttiatte  ctrt'umfcreneCf  however,  have  not  undergone  any 
ebaocei  for  we  find,  that  &i  the  infenor  simit,  as  well  as  at  the  rope- 
rior,  they  still  represent  the  plane  and  axis  of  that  strait.  The  bi- 
|>anrtal  diameter  corresponds  to  the  transverse  of  the  inferior  itnit, 
ftnd  the  occipilo-brcgraatic  to  the  antero-ptistcrior.  The  great  end  of 
TQtatitM  is  to  produce  this  relation  between  the  diameters,  to  effect  the 
esll  of  (he  child's  head. 

The  last  stage  is  rrgtitnfion^  by  which  is  meant,  the  turning  of  the 
VQitts  Again  to  that  side  of  the  pelvis,  towards  which  it  wus  directed 
befnne  the  labour  ticgan,  or  before  rotation  took  place.  As  8«x>a  at 
iIm  head  is  bom,  all  restraint  is  taken  away  from  it,  and  as  it  ia  io- 
Cipeble  cif  retaining  the  twist  which  brought  it  under  the  arch  of  the 

C"  *i|  it  feturos  to  its  natural  position  upon  the  shoulders,  which  bad 
Innporarily  changed.  In  the  position  now  under  oon^idcnttioDy 
iW  tertes  Inms  towards  the  lefl  thigh  of  the  mother,  and  the  ohin  td 
tliQ  rlghk  A  short  interval  of  ease  succeeds  the  birth  of  the  head, 
aA«r  wbleh  the  shoulders  enter  the  excavation.  They  also  enter  obll. 
Mtlft  and  fterform  the  rotation  as  above  described.  The  right 
iMmUer  is  behind  the  right  acetabulum,  and  rolaCet  from  right  to  Icfl 
OB  IIm  right  anterior  inoliaed  plane  towards  the  symphysb  pubis ;  the 
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left  is  at  the  left  sacro-iliac  janctioo,  and  rotates  from  loft  to  rigbt  on 
the  left  posterior  inclined  plane  into  the  hollow  of  the  saemm.  The 
right  shoulder  generally  appears  first  at  the  pubic  arch,  whihtt  the  left 
escapes  over  the  perineum ;  the  vertical  axis  of  the  child's  body  is 
bent,  so  as  to  accouimodut«  itself  to  the  axis  of  the  pelvis,  which,  it 
will  be  remembered,  is  a  curved  line.  After  the  shoulders  emerge, 
\he  rest  of  the  body  is  expelled  without  anything  peculiar  to  dfuiand 
Icscription. 
In  the  second  position  of  the  vertex,  the  mechanism  differs   but 
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l*ttle  from  that  of  the  first;  the  same  forces  arc  brought  to  bear  upon 
the  child,  and  the  same  diameters  offer  themselves  to  the  principal 
diameters  of  the  pelvis ;  the  head  also  executes  the  same  movements 
Rs  in  the  preceding.  The  vertex,  however,  in  this  case,  is  behind  the 
right  acetabulum,  and  rotates  from  right  to  left  on  the  right  anterior 
inclined  plane,  and  the  forehead  on  the  left  posterior  inclined  plane 
into  the  hollow  of  the  sacrum.  At  the  inferior  strait  there  is  no  dif- 
ference between  the  two  positions ;  but  after  the  escape  of  the  head, 
the  vertex  turns  towards  the  right  thigh^  the  left  shoulder  comes  under 
the  arch  of  the  pubis,  and  the  right  falls  into  the  hollow  of  the  sacrum ; 
but  in  these  changes  there  is  no  variation  from  the  proportional  rela- 
tions between  the  foetal  head  and  the  maternal  pelvis. 

This  is  considered  by  some  obstetricians  as  not  so  favourable  a  posi- 
tion as  the  first,  in  consequence  of  the  impediment  offered  by  the 
ro^um  to  the  rotation ;  this  is  not  believed  to  be  a  valid  objection, 
as  the  rectum  can  be  easily  emptied,  and  then  offien  bat  a  alight 
ab«tacle. 

The  third  position  is  confessedly  so  rare  that 
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iten  hnrc  tNHiinlied  it  entirily.  I?;iudelocquo  admitted  it  rather  tti 
flU  u|i  hb  plun,  lh»*Q  from  anjr  eiridenoe  of  hU  seniien.  Madame 
HmviQ  met  with  it  anij  six  times  id  twetiTv  thoysand  five  hundred  and 
Mf tateeD  Oiset.     VelpeAn  is  alao  aoeptlcJ  ad  to  its  exiateoce. 
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When  It  does  occar  its  ineehanism  is  a  little  dlffcrrnt  frotv  the  pr«- 
fvding;  the  occiput  to  at  the  pabis,  and  the  fort^head  ut  tho  promon* 
ttyrj  of  the  iacrum.  lu  this  case,  the  occiplto-nioiit^l  diamcfc'r  corro^ 
pondf  with  the  axis  of  the  saperior  strait,  and  the  oocipitu-bregmaiie 
QitMUufereDce  with  the  plane  of  that  Birn'it, 

Tlie  hi- parietal  diameter,  however,  is  situated  transversely,  and  the 
iito*bregmatic  from  front  to  rear.  There  13  no  rotation  ncci^asary 
caae,  and  none  occurs^  consequently  there  is  no  restitution, 
shoulders  comtnonly  enter  transversely,  although  they  generally 
with  one  at  the  sacrum  and  the  other  at  the  pubis,  witbout  our 
able  to  tell  beforchaud  wbiuh  it  will  be*  III  the  reat  uf  tbo 
thert  k  Doihing  peculiar. 
Th% /onrth  pomivm  of  the  vertex  is  tb«  moit  oommou  of  the  occi- 
piti^-|)Oslerior  varieties.  In  this  position  the  same  diameters  correspond 
0  IB  ibe  first;  but|  the  situation  of  their  extremities  is  reversed. 
BBgpg^Qftaiil  takes  pkcc  more  easily,  and  the  bead  descends  into  the 
caoifmtioii  more  readily  than  tu  tbe  occipitu-anteriur  positions,  until 
It  nnohea  the  fioor  uf  ibe  peHta.  Instead  of  ext4*naioQ  occurriug 
fMiiilj  now^  a  greater  degree  of  flexion  is  dfiinanded,  so  as  to  enable 
liM  oodpot  to  rotate  into  tbe  hollow  of  the  sacrum,  which  it  docst 
'i  to  left,  upon  the  ripht  p^ist^rior  inelimd  plane,  whilst  tba 
or  anterior  fontanellc,  slides  forward  ap^n  tbe  leh  anterior 
phinc,  from  It! A  to  right 
TIm  Teriex  is  bom  first,  over  the  perineum,  and  extcDsiou  takea 
nlaet  heekiriids,  m  thai  tbe  posterior  iuoUocUei  the  sagittal  aolttfe. 
4& 


I 
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Ibe  Jinterior  fontflocllo,  the  parietal  protubei 
purtH  of  I  be  face,  ore  fiucce>sively  seen  in  front 
tiicdiutcly  iifier  the  birth  of  the  chin,  reBtituti 
turtle  towards  the  left  groin,  irid  the  ocdpu 
piirt  if  the  ritrht  thigh  uf  the  mother* 

TUe  left  sJioulder  rotates  la  the  front  unde 
wbtii!  the  ri^rht  fulls*  into  I  he  hollow  of  the  si^i 

M.  Nae^el^  states  that  this  position  is  n 
second,  and  that  rotiUinn  take9  pi  nee  from  b« 
t»r*ng  tb*i  i^ceipnt  nnd>:^r  the  pube^,  inf^t^^atl  nf 
eicrum,  as  alreadj  discribed.  In  thjs  opinl 
rr«»fus.*^nT  Meigs. 

In  tht  Ji/fh  poftttwn,  the  baek  of  tbe  child 
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itid  6tickwardfiy  the  right  shoulder  to  the  left  and  forwfirds,  iin<f  the 
left,  to  the  right  ar)d  baekwardM;  the  bi  pniicti*!  dlnmettr  correpponds 
wilb  the  left  an lero- posterior  .  :  ud  the  occipito-brc^nmnc  with 

the  ri(;hv  tfitero-pof tenor  obiis,  >  ter ;  the  h-ftser  orturnfcnMica 

of  the  fQ:lel  head,  aad  the  rwcipiiit-iiicntij  diniucter^  iirt«  pumllel  with 
the  plane  and  axi9  of  the  stniit.  Rotatlou  of  the  vertex  takes  place 
up'^n  the  hh  po^t4!rior  indtnrd  pl2iuc^  into  the  hollow  nf  the  aacrtim, 
while  the  fVtiX'head,  irli'^tn^  npon  tbe  right  anterior  iooltoed  plaDe,  is 
brought  to  th«  F^'ii)[ '  '  ii». 

Af^er  the  birth  of  i,  rf»tfftifwn  ttikes  pbice^  with  the  occiput 

to  the  iodide  nf  the  ni<tiher's  left  ihi|^h«  wtiite  the  fnce  hxikp  tuwurda 
Ihe  ri^ht.  This  is  futd  tii  be  a  more  tiiiBi^iili  p<f>trion  thnii  the  pre. 
cedin^f  iti  canpei|Ui'Uce  of  the  pre^enct  of  the  netuiU|  which  n^lanii 
the  prcign"i»^  vf  ilw  nciipiit. 

la  ih«j  nx(h  pimtttm,  aa  in  the  ihlrd^  there  ii  neitht*r  rotalioni  uor 

Fig.  aoi. 


rcettlnttoB  -  ttie  oeoipito-bre^matic  »1l«ii»eter  cnrresponde  with  the  ao- 
trre-paaleric«r«  snd  th«»  bi-purii  uil  with  ihi^  rmiiKvcrM^. 

It  ia  leea  ikvoorahle  than  the  coiriiipondinf;  oblique  pOftlttanj*  in 
•onaoqoeOQO  of  the  liability  of  the  forthi-ud  and  (hc**  to  lie  tunit^d 
downwarda,  and  ihua  permit  ihe  lung  diaaietcr  of  the  head  tg  be 
bntu^ht  into  piiral»*liaoi  with  the  iihort  diameter  of  the  pf^lvia. 

Iti  All  theae  oocipito^poeterior  fKitiitioni*^  there  in  nmeh   i  M^ 

letiaion  of  the  perineum  than  in  the  oceipito<«nterior,  in  i^e 

nf  the  head  haTiug  to  descend  lower;  thej  are  therefore  tuoro  Lyaiona 
and  p«iufiiL 

It  u  bjr  0(1  meana  an  easy  matter  to  diitj^nn^tif^ate  tho  ttmttwtiM  of 
th«  Twrtex;  tt  requirea  gre>t  deltrsioy  of  toiuh,  and  connidi  r^jble  exfH>- 
The  movements  of  the  child,  and  the  atefho^copr,  art*  vjiliiuble 
to  ihe  m:um  of   touch.     >i;iegi]l^  obacrvea   thiit  when   the 
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movements  are  felt  most  on  the  right  side,  the  head  is  prohably  in  the 
jirtt  position,  when  on  the  left,  in  the  second. 

The  stethoscope  also  informs  us  of  the  situation  of  the  foetal  heart, 
and  when  this  is  decidedly  known,  it  becomes  an  easy  matter  to  define 
the  position  of  the  head. 

CONDUCT  or  A  LABOra. 

The  conduct  of  a  labour  includes  all  that  is  done  for  a  partnrion 
patient  from  the  beginning  of  her  pains  till  the  uterus  is  emptied,  an< 
the  safety  of  both  mother  and  child  seeured.  It  is  not  to  be  under 
stood  by  this,  that  the  accoucheur  is  to  substitute  himsi^lf  fur  nature 
on  the  contrary,  he  really  has  little  to  do  iu  most  cases,  expect  to  rv 
ceive  and  protect  the  child,  to  deliver  the  placenta,  and  watch  over 
the  mother  and  her  offspring  for  some  hours  after  the  delivery. 

Whilst  thus  he  is  ready  to  let  nature  assist  herself,  he  must  be 
prompt  to  recognise  and  avert  any  danger  that  may  arine. 

It  is  well  for  the  practitioner  always  to  be  provided  with  a  lancet 
and  an  elastic  male  catheter;  and  if  he  live  in  the  country,  with  a 
little  laudanum.  The  first  duty  of  the  attendant  is,  to  ascertain  hr 
present  cofuiition,  whether  in  lalxmr  or  nof,  and  if  so,  how  long  $he 
has  been  in  hihotir,  the  nature  o/  the  prestnfatiuri,  the  rate  o/ progress, 
an(f  probfi hie  0*rm  I'w  a  t  ion . 

The  first  conditions  will  be  readily  discovered,  by  examining  the 

skin,  pulse,  ton^rue,  kc. ; 
Fig.  802.  then  directing  the  atten- 

tion to  the  pains,  noting 
their  character,  frequen- 
cy, duration,  &c.,  the 
character  of  the  outcrj-, 
the  gestures  of  the  p':i- 
ticnt,  tiixi  the  state  <>f 
vaginnl/dischargo.  By 
these  symptoms  he  wiil 
be  euNUi'd  to  jiidp>  lif 
the  existefiee  of  laUmr 
or  not,  the  slif  c  and  rare 
of  pn»gre8s,  and  alun  uf 
the  necessity  for  a  nmre- 
particular  cxaroinatioD. 
One  of  the  firat  da- 
ties  of  the  practitioner, 
after  the  above  inquiries 
have  been  attended  to, 
is  to  discover  the  oondi- 
tion  of  ihinga  by  a  per 
vaginam  examinatioo ; 
tbifl,  it  need  hardly  be  said,  should  always  be  propoMd  in  the 
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hinitcr  Tbrre  \f^  mucb  infornifttion  to  bf  piiocd  tiinnjr  the 
►t  rxaniitirtuon  (nnd  it  ehould  neirr  h^  nrftf/fnnl^  r*  pes  ted ;  6n»t, 
breber  she  be  reiitlj  pregnant  •  Bccondly*  if  she  he  in  IfiWur ;  tliMly, 
bt iber  rbc  Dienibniiies  have  ruptured  or  not;  fourthly,  the  nature 
lb*  pre««DtaiioD ;  fifthly,  the  stage  nnd  proprcM  of  the  taliour; 
Ktbly.  the  state  of  tbe  os  uteri^  Tigina,  and  peiineum;  be  is  nho  to 
Itc  the  opportunity  of  cstimnting  the  cnpacity  of  the  pi^lvis,  tnd 
Her  etrcumttances  wbich  may  iDfiuence  tbe  dumibn  of  tbe  labottr. 

S02.) 
li  it  »c«rcely  necessary  to  repeat  ibis  exnmination  during  the  firnt 
.ftfst*  if  ill  i«  right;  but  in  the  iiceond,  it  should  be  ri^piiuted  by  the 
ipidity  of  the  advjinee,  nnd  when   once   the   haul   bn^  reaehed  the 
periocmnt  the  finder  should  be  kept  upon  the  bend  during  eneh  puin, 
to  a«  to  rrgulate  the  iiniounrof  mipport  f«r  the  pirineuui.     The  6n|rer 
ou^l  alwaya  ta  be  inrroduecM]  fiurint/  a  paiti^  but  tbe  examiQution 
liould  aUo  extend  to  the  ivterval. 
Durini;  the  firaf  atape,  the  ptient  need  not  be  confinrd  to  the  bed, 
Bl  may  be  allowed  io  t^it  np,  or  even  to  wiilk  ahout^  if  ghe  deiire  it, 
leithrr  ta  it  incumbent  ufmn  the  medical  attendant  to  rrm>«in  in  the 
ng  in  room  during  the  brtt  atage  ;  hia  prrfience  may  be  %  rettraint 
on  the  putifnt, 

Tbe  i*r»f«dition  of  the  IjoweU  phnuld  wlwny^  be  etirly  Attended  fn,  and 
lliey  have  not  hem  arted  up«n  hM»lv,  f^hould  b*-  unhmdi'd  eiihrr  by 
rtienia,  or  an  aperient.  The  t'hidder  should  jiIfo  be  enip*ied| 
,iUer  *prif»tjine^uf<ty,  or  by  thi*  c»theier,  Tbe  di*t  of  the  patient, 
I  the  firjit  pstiipc  \%  protfDctfd,  should  he  of  n  lt*jht,  unMimulutinu 
Iter ;  tbe  u^ji  ct  bt>ing  to  F^l^hnn  nhttire  wt^ile  uiid«'r  n  f^evi^re 
at  tbe  ftame  tiH»e  fhat  we  en rt fully  avoid  calling  that  effort  in 
iir^ciion  of  the  rljpe*<tive  urgahH. 
Thrr¥  *h*»old  i«lw«y*<  he  in  r»iidiiie»a  aeveml  fitmiig  ligntnnt  f>r  the 
€«>rd,  a  pair  of  tiborp  »« is«>ora«  aome  ^trnn(;  pin^i,  and  a  "  binder/*  or 
Woe4  bandage  for  the  ftntale.  ll  is  likewi.«e  the  duly  of  the  ao- 
oondiaur  to  aee  that  tht?  bed  is*  pTO|»erly  prepund  for  (he  ptient  Thia 
ia  beal  done  by  upreading  a  piece  of  oiled  cloth  upon  the  mnttrejKa  to 
^mCeet  it  at  tbe  point  the  paitit* nt  is  about  to  orrupy  ;  over  thii  may  be 
plae»d  arireral  bbnketjt  ("^r  cover  1et«i,  f^^hhd  »quAre,  to  n^ceive  the  dia« 
eliirfe*,  kc.  Theac  latter  can  be  eaaiiy  removed  af^cr  the  labour  ia 
90nfilctcd|  without  disturbing  the  patient,  leaving  tbe  bcd-lioen 
k«Breili  tsnaoiled. 

TW  mtmtii  tiagt  m  ofteo  announced  by  the  rapture  of  the  mets* 
bimca*  Aa  aoon  as  thia  ooeura  the  pntient  aheuld  rvlire  to  her  hed^ 
mwA  tlie  pfMlttaoner  make  an  examination,  in  order  to  deteriniue  U)ore 
looaniel/  the  poailion,  md  in  form  bima^lf  of  tjie  advance   of  the 
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In  i\kW  country  and  in  England*  it  ta  ui^ua)  tn  place  the  w^nntn  upott 
ber  left  aide,  wnh    her  hi  pi*  chj«<c    tu  the  edge  of  the  bed.  and  her 
bae<w  drawn  up  towarda  the  abduiuea.     Tbe  po»itiou  euablea  the  prao- 
4a  • 
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titioDor  to  use  bis  right  hand  with  advaDta^,  and  is  also  supposed  to 
favour  the  CDgagemeDt  of  the  head  in  the  first  position.  If  the  mem* 
branes  have  not  ruptured  at  the  commenoement  of  this  stage,  and  the 
head  has  passed  the  circle  of  the  os  uteri,  they  may  be  broken  either 
by  pressing  the  finger  upon  them  during  a  pain,  or  by  means  of  a 
probe  passed  along  the  index  finger^  provided  always,  that  it  is  not  a 
first  labour,  and  the  attendant  is  satisfied  that  their  usefulness  as  a 
dilating  agent  is  at  end. 

When  the  head  has  reached  the  floor  of  the  pelvis,  and  is  beginning' 
to  distend  the  perineum,  the  latter  should  be  supported  by  the  paim 
of  the  left  hand  (guarded  with  a  soft  napkin),  in  such  a  way  as  t" 
delay  the  passage  of  the  head  slightly,  and  to  bear  it  towards  the 
pubis,  so  as  to  prolong  the  curve  of  the  sacrum,  and  make  certain  of 
the  head  being  carried  forward  to  the  anterior  orifice  of  the  vagina,  and 
not  allowed  to  perforate  the  perineum  for  want  of  a  just  support. 

As  the  head  escapes  from  the  os  externum,  it  should  be  received  in 
the  hand  of  the  practitioner,  and  allowed  to  perform  the  motions  of 
restitution,  carrying  it  forward  as  the  shoulders  are  expelled ;  he 
should  also  be  careful  to  observe  whether  the  cord  is  twisted  about  the 
neck,  and  if  it  be  to  diticngagc  it.  The  perineum  should  be  sup- 
ported during  the  exit  of  the  shoulders,  and  the  whole  body  carried 
forward  in  the  axis  of  the  pelvic  outlet,  and  not  by  any  meuns  pulM 
out,  in  order  to  relieve  the  woman  from  pain,  and  facilitate  the 
dt  livery. 

When  the  child  is  entirely  bom,  and  respiration  is  established,  or 
the  cord  has  ceased  to  pulsate,  it  may  be  separated  from  the  mother. 
To  do  this,  one  strong  ligature  should  be  tightly  tied  around  the  cord 
about  two  inches  from  the  umbilicus,  and  another  about  an  inch  fur- 
ther on,  and  the  cord  cut  between  them.  The  two  ligatures  are  useful 
in  case  of  twins,  which  sometimes  have  a  common  placental  and  also 
lor  the  sake  of  cleanliness. 

The  accoucheur  should  then  place  his  hand  on  the  abdomen  of  the 
motlier,  for  the  purpose  of  ascertaining  whether  there  be  a  second 
child  or  not,  and  also  to  discover,  from  the  state  of  contraction  of  the 
uterus,  whether  the  placenta  be  discharged  or  not. 

If  tiie  uterus  be  well  contracted,  the  placenta  will  probably  be  found 
in  the  vagina ;  as  soon  as  it  has  descended  so  low  that  he  can  feel  ih« 
insertion  of  the  cord,  he  may  withdraw  it  by  gentle  traction  in  the 
axis  of  the  vagina.  No  force  should  be  used  m  this  operation,  for 
fear  lest  the  placenta  should  be  still  adherent,  and  thus  the  risk  of 
inversion  be  produced,  or  the  cord  torn  from  its  insertion.  The 
pudendum  should  now  be  carefully  and  gently  dried,  and  covered  with 
warm  napkins;  after  which  the  binder  should  be  ao  applied  as  to 
extend  from  the  pubes  to  the  en^form  cartilage,  and  drawn  moderately 
tight,  thus  afibrdiug  an  adequate  support  for  the  nteros  and  abdominal 
viscera. 

^\ie  wet  sheets,  &c..  may  now  be  removed  from  under  bery  and  the 
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I  oaTered  oTor  to  present  chill inr>H!<,  nnr]  then  left  to  huve  an 
irc^t  before  she  is  mudo  comfurhible  in  bid. 
M  child  should  bo  put  to  the  brr^ust  tin  soon  as  the  mother  \»  nuffi- 
eiofiilj  rested.  It  is  not  only  useful  to  the  child  by  supplTing  it  with 
the  irarlj  secT^lioD,  which  is  laxiitive^  but  it  I.h  also  beocficiiil  to  the 
mother,  ioisinuch  as  it  excites  cotitnction  of  the  uterus. 

The  diet  of  a  woroan  hu^ly  delivered  should  be  aa  light  as  possible, 
coni^isti»«r  mniiilj  of  the  farinaceous  article's;  and  she  should  be  kept 
is  a  atnotly  horiitoDtal  poaition  till  all  danger  of  hemorrhage  hui 

A  boot  B  half  an  hour  after  the  liib*>!ir  ia  compIet4>d  lber<^  oftoo  occui 
m  raowaaioil  of  puintul  eouentcfiona  c^illfni  a/irr*i)ainM,  Duriai;  theii 
ptm^nec,  the  di«clmr^  from  tho  uterus  increunes  and  eoaguhi  are  frc- 
qvMiily  expelled ;  (h^ir  operution  is  solutarj  within  certain  limits^ 
thej  pmretit  heuiorrhage,  diminish  ibe  aize  of  the  uterus  aud  expel  its 
ODDietita;  they  are  nue  in  priiuipamus  women.  If  wry  ^vere  tbev 
iMtj  be  dimiui^hcd  by  sniall  duaea  of  camphor  and  opium. 

The  tficAia  ia  the  name  given  to  tho  disohnr/ze  thut  continues  aftof 
labour  ia  eouipletod.  Far  isome  days  it  n.>iatns  the  ehancter  of  blood; 
but  it  ftually  i^^^n  ita  liruier  poriiona  and  red  globulejf,  iu  iH)nB<Hfu**nct 
of  the  oautiuuL*d  eoutnictious  of  the  uttrus,  and  becomes  o(  a  greenish 
tint.  It  ogmei»  frum  the  patulous  oritiees  of  the  vesf*cU  on  the  uterine 
aiirfaoe  wbero  the  phirenta  was  attached,  and  diM:ip^)etirD  us  the^e  be> 
fM»Bit  ooiDprc«scd  by  the  uterine  eotitraotioDa,  It  uiuaJly  lasts  ibr^t 
ifstkis  though  sometimes  longer. 

General  dirvctioua  have  been  gireo  for  fhe  management  of  the 
child  after  birth;  it  aumetimoM  hnppco!}  that  it  requires  further  atten- 
tion tt  the  hands  of  the  practitioner,  owing  to  some  pothnlogicul  con* 
dilftOQ  ioto  which  it  may  have  fiillen.  Fur  lustanee,  when  bom  it  may 
lit  ID  s  atate  of  dii/htive  v//«*/i>v,  aHphyTtaf  (^t  npof^fery.  The  first 
eofutitioti  tuay  be  produced  by  cxecj^sive  uterine  hemorrhsge^  bv  loo 
early  m  ilelsehtnent  of  the  placenta,  or  by  defective  nutrition.  This 
will  be  reoognised  by  the  feeble  efl'orts  at  respiralion,  and  the  weak 
■ad  irrcfitlar  action  of  the  heart.  Under  these  circumstances  no  ad- 
vwiilegi  ts  g&ined  in  preNDrving  the  connexion  between  the  mother  and 
^ild;  iba  cord  »huuid  be  tied  and  cut,  and  the*  infant  imtneraed  iu  s 
bath  of  the  tcnipeniturc  of  91°  or  98^  Fahr.     If  afVcr  s  few 
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^^nm  bath  of  the  tcnipeniturc  of  91°  or  9H°  Fahr.  If  afVcr  s  few  ^^ 
^^^^^^Peet  the  child  does  not  goKp,  and  we  observe  that  the  heart  is  sol'  ^H 
{^Hj^esB  lbf«!ibiy«  s  longer  wutinuance  in  the  bath  will  do  harm ;  it  ^M 
^^HKoiiM,  thtrtfore,  be  remoredy  and  cold  sprinkling  tried^  or  what  is  ^M 
^"ttcter^  ^ntle  stimulation  by  meani  of  frictions  over  the  geotrml  aur-  ^^ 
beSy  end,  ijf  noce^aary^  artificial  respiration* 

1b  Ibe  mfctmd  eondilton^  the  child  is  sometimes  asphyxiated  by 
PftMiifw  iipoti  the  cordf  or  by  being  delayed  in  the  passage  in  a  tedious 
mkwmt*  iitm  '%%  woaJd  be  obviously  improper  to  out  the  cord ;  the 
ItflMltiitaer  ahould  rasorl  to  frictjonii,  cold  aupetyion^  or  wat^^r  pourvnl 
irwn  m  fee^ht  apoo    the  opig^i>trio  region,  arri&iji}  respirsnoiii  &«. 
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ShouUl  these  means  fail,  he  mny  try  the  effect  of  bleedincr,  by  rutting 
the  cord  and  allowing;  aboQt  a  table-spoonful  of  blood  to  escape;  if 
this  is  unsuccessful,  ihe  case  is  probably  hopeless. 

The  thitd  condition  is  most  frequently  produced  by  long-con  tinned 
pressure,  or,  from  an  interval  elapsing  between  the  birth  of  the  head 
and  tbat  of  the  body.  Under  these  circumstances,  the  action  of  the 
heart  is  weak,  and  the  pulsation  in  the  cnrd  feeble  and  oppressed,  ihe 
surface  is  blue,  and  the  face  livid;  and,  occasionally,  it  happens  that 
the  form  of  the  head  is  altered.  Blood Icttinjr  is  here  obviounly 
indicated,  and  it  should  be  done  by  cutting  the  cord  and  allowing  from 
half  an  ounce  to  an  ounce  to  escape ;  when  it  will  generally  be  found, 
that  the  surface  becomes  of  a  natural  hue,  the  pulse  quicker  and 
firmer,  and  an  attempt  is  made  to  respire.  If  the  child  docs  not 
breathe,  a  sudden  puff  into  its  face,  or  a  slup  upon  the  buttocks, 
will  often  establish  respiration,  or  the  means  above-meotioned  may  be 
lesorted  to. 

The  tumour  that  is  often  found  upon  the  scalp  of  new-born  cbil* 
dren,  called  rapvt  ivccetlnneum,  and  which  is  pn»duced  by  the  ex- 
travasation of  blood,  or  effusion  of  serum  beneath  it,  generally  dis- 
appears spontaneously,  or  by  the  application  of  spirit  or  some  stimu- 
lating lotion. 

Hemorrhage  from  the  navel  after  the  separation  of  the  eonf  is 
sometimes  very  troublesome,  and  may  be  treated  by  means  of  astrin- 
gents, cautery,  compresses,  &c. ;  if  these  means  fail.  Dr.  Churchill 
recommends  to  stretch  open  the  navel  and  fill  it  with  plaster  of  Paris, 
either  dry  or  moistened,  allowing  it  to  remain  till  solid  Others  pro- 
pose to  cut  down  upon  the  vessel  and  tie  it.  A  less  formidable  ope- 
ration has  been  successfully  practised  in  this  city,  by  the  late  Dr.  J. 
M.  Wallace,  by  passing  two  needles  thrrtugh  the  navel  parallel  with 
the  surface  of  the  abdomen,  and  at  right  angles  to  each  other,  and 
applying  a  ligature  beneath  them,  as  in  the  operation  fur  aneurism  by 
aaustomut>is. 

TEDIOUS    LABOUR. 

The  labour  is  of^cn  prolonged  beyond  the  usual  limit  by  &  delay  in 
one  of  the  three  stages,  and  yet  may  be  completed  without  either 
manual  or  instrumental  assistance. 

In  the  Jirst  stage  it  often  depends  on  an  undilated  os  Dteri ;  thii 
more  frequently  occurs  with  first  labours,  and  also  in  women  of  ad- 
vanced age,  than  under  other  oircumstaDces.  On  examination,  the 
OS  uteri  is  found  in  one  of  two  conditions,  either  thin  and  hanl,  or 
Bomi-pulpy  and  (edematous,  and  but  little  influenced  by  the  paius, 
which  may  be  frequent  and  very  severe.  It  may  also  be  uudilatJible 
from  the  presence  of  cicatrices. 

One  of  the  most  effuctuiil  remedies  for  this  condition  ia  veneseotion, 
which  may  be  carried  Komctimes  t<»  a  great  extent,  provided  there  bs 
no  coDtraiudication.     Dr.  Dtfwees  onoe   took  away  aa  muda  aa  two 
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qitiirtft.  The  blood  should  be  drawn  rapidlj  nnd  from  a  lurge  onflow  ; 
it*  the  p«tient  bcroini*^  fiiint,  »o  much  the  bet  I  en  The  bloodlecring 
nay  bo  iissij^ted  by  un  ophiic  cfni^mu,  bj  (he  administrarion  nf  furtnt 
etn^Cic  in*  uaoscantiir  dost'S^  or  bj  the  nppllcation  of  belhidonnu  oiut- 
metil  Co  the  oervis.  The  wanii  buthi)»:$  been  rc^conimcfidi'd  by  aoiue 
pmctitiooerii,  and  disapproved  of  by  oilier*,  Mmil  iufluences  h»vc,  at 
lineig  •>  ftuod  effect;  cbangtog  the  drc^^s,  or  tho  biid,  chunking  the 
pcflitloDy  Ito*,  are  often  of  surviee.  801110  practitioners  rcooiuiucnd 
ntQcilagitioiis  injections  to  be  thrown  into  the  Viigina. 

Th<*n.*  U  aociihtr  condition  of  the  o»  uteri  which  t^  often  a  cause  of 
delay,  where  the  anterior  lip  u  caught  l>etween  the  he»d  and  aym- 
phywn  pubirf  and  its  retraction  prevented,  Thi^  may  result  ttitlicr  from 
nn  c»blic)uity  of  the  uteni;*!  or  mure  probably  frnin  an  unecjuul  di!atutiou 
of  tbe  anterior  and  posterior  lips,  the  latter  dihitatiujr  nnwst  rnpidly, 

Tbo  rvmcdy  is  eimple  and  easily  appbud.  Duritig  the  iuterviJ 
lictweifn  the  painsi,  wh^n  the  o^;  uti-ri  h  ^oft  and  dilatjible^  the  pructi- 
tii»n«r  ahould  gt^otly  ptii^h  buck  the  anten<^r  lip  over  the  crown  of  tho 
licad  and  bold  It  ih/^rc  during  the  huceetding  pains, — a  pfocct'diog 
vbich,  if  nicely  aecrunplbhedj  will  soon  be  followed  by  the  expuUive 
pftisa  of  the  second  BLage« 

J\ematitrt  rupfute  0/  (he  memhtanfx.  — ►  This  may  occur  either 
llmvogh  their  own  wcaknoi<a,  or  from  violence,  either  accidental^  or 
fjniin  the  officious  meddling  of  tbe  accoucheur.  The  result  h,  that  the 
tm  uteri,  insu-^ad  of  being  dilated  by  tbe  bag  of  uiembniue^^  which  is 
ioft  and  wedge>like,  comes  si  once  io  contact  with  the  child*a  he^d, 
which  ia  not  by  any  meaoB  so  pood  a  dilator  The  ouly  remedy  is 
pntiinice.  An  examination  thould  be  made  enrly,  in  order  to  comict 
U»<>  prcsentatirm  without  lo^s  of  time»  should  it  be  abnormal. 

£jDctiiBiv€  quant  it  If  of  liquor  amnii  is  aometimes  cnutncraicd  M  a 
iuse  of  tedii>u8  Ul>our;  and  thi«  i^  jipt  to  be  in  exoe^  when  tbe 
RticDt  ta  feeble,  and  the  child  small  and  ill  nourished.  The  treatment 
Fof  ibb  is  rupture  of  the  menibnuH» ;  but  it  shnuM  not  be  practlaed 
vithout  due  c«utiim,  or  it  maj  produce  tcdiou(»  labour  from  the  caiva 
wentionod  iu  the  preceiHni;  pamgraph. 

In  the  MreomI  rta*je^  the  labour  is  often  rendered  tedious  by  tha 
ferble  and  im'gular  action  of  the  uterus  ;  when  thi:^  cxist.^,  the  interval 
lietweeu  tbe  paioa  la  lung,  and  the  pains  thcnK^clves  are  feeble  and 
•liort,  and  bate  little  or  do  affeel  on  the  obihi  This  sta  e  of  things  ii 
OfMOiamoii  in  delicate  womoD,  or  in  tbe  re?erse ;  or  it  may  be  pro- 
'  by  maotal  depresaioOi  a  derangod  state  of  the  digestive  org^ii 
*  if  may  ame  from  hereditary  transmission. 

In  the  treatment  of  these  oases,  tt  is  above  all  thin^  necesaarj  to 
kefp  op  the  patient's  spirits;  all  causes  of  irritation  shouhl  bu  n^moved^ 
and  she  should  be  allowed  to  change  her  piJiiition.  In  noma  omm  Ii 
may  be  ri^ht  to  administer  an  opiate,  Sf>  as  to  recruit  her  h}  sleep,  and 
in  all  eases  a  atimulating  enema  will  be  found  of  service,  espGcially  if 
1^  bowak  are  loailed,  and  tho  delay  depend  on  this  cause.     But  tLs 


k 


588      *  OBSTETRITS. 

most  rfRf.'ctual  remedy  in  tbesc  cases,  is  the  erffot  of  ryt^  a  remedy 
\\'bicli  seeinK  to  pos-^es;  a  power  of  certain,  direct,  and  speedy  actioD  on 
the  uteius,  causing  it  to  contract  almost  unnmittingly  till  its  contents 
are  expelh^d.  Hebides  the  power  of  strengthening  feeble  pains,  Dr. 
llanisbothum  bus  shown  tbut  it  is  capable  of  origiuatimj  uterine 
action. 

It  may  be  given  either  in  substance,  infusion,  or  tincture,  in  the 
dose  of  from  fifteen  to  twenty  grains  of  the  powder,  till  a  drachm  is 
taken ;  half  a  fluid-drachm  to  one  fluid-drachm  of  the  tincture ;  or, 
the  same  quantity  of  powder  as  above  directed,  mixed  in  hot  milk  or 
coffee. 

It  is,  however,  to  be  given  with  caution,  as  results  fatal  both  to 
mother  and  child  have  followed  its  injudicious  administration. 

The  indicaiii'Ds  for  giving  it  are,  according  to  Dr.  Churchill,  Ist. 
Feible  and  inefficient  pains  without  especial  cause  ;  2d.  If  the  os  utiri 
be  soft  and  dilatable;  8d.  If  there  be  no  other  obstacle  to  a  natunl 
delivery;  4th.  If  the  head  or  breech  present,  and  is  sufficiently 
advanced  ;  5th.  If  there  be  no  threatening  head  symptoms,  nur  exces- 
sive general  irritability. 

But,  on  the  other  hand,  it  should  not  be  given,  Ist.  If  the  os  uteri 
be  hard  and  rigid ;  2d.  If  the  presentation  be  beyond  reach ;  od.  If 
there  be  a  mal-presentation  ;  4th.  If  the  pelvis  be  defonncd;  5th.  If 
there  be  any  serious  obstacle  to  delivery  in  the  soft  parts;  and,  6th. 
If  there  be  head  symptoms,  or  much  general  irritation. 

Tou(/hneii8  (f/ the  inenibi'fines,  e\en  after  the  os  uteri  is  dilated,  is 
sometimes  a  cause  of  tedious  labour;  but,  when  once  ascort«iined,  it 
admits  of  an  eai^y  remedy;  if  the  puins  are  active,  and  the  as  uteri 
dilated^  they  may  be  ruptured  without  ceremony.  The  pmctitioner 
should  cut  a  notch  in  his  finger  nail,  and  saw  through  the  membraues, 
at  tbc  most  dependent  part,  during  a  pain. 

Sometimes  they  protrude  unbroken,  down  to  the  os  externum,  and 
in  some  few  cases,  the  child  has  been  expelled  with  the  bag  of  mem- 
branes aud  placenta  pji  masse;  under  such  circumstances,  it  would 
certainly  be  drowned  in  its  own  liquor  ainnii  if  assi.^tance  were  not  at 
Land  to  rupture  them,  and  enable  the  child  to  breathe. 

Jiif/H/ifi/  o/  tfui  snft  parts  is  a  very  common  cause  of  delay  in  women 
who  have  borne  children  late  in  life,  or  who  are  of  a  plethoric  cttndi- 
tion,  wi  h  a  v>  ell-developed  muscular  system.  In  such,  the  head  iiiakea 
little  or  no  progress,  although  the  pains  be  strong  and  frequent.  If 
this  condition  of  things  la>t  long,  the  patient  will  full  into  a  state  of 
exhaustion  or  constitutional  irritation ;  or  inflammation  and  sloughing 
of  the  soft  p:irt<  from  long  continued  pressure  will  ensue. 

The  indications  in  the  treatment  are,  l.st,  to  gain  time;  t!d,  to 
t'ountrract  iiijiammation.  These  will  be  fulfilled  by  a  moderate  bleed- 
ing, if  the  con.^titutiou  will  bear  it ;  by  a  dose  of  opium,  to  moderata 
■or  hu.<pend  the  uterine  action;  and  by  small  dosei  of  tartar  emetici 
ifith  the  hope  of  relaxing  the  system.     To  these  means  may  be  addo<t| 
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infmOuctloD  (if  unirritHliri^  urt^ucnts  into  the  v»;;inj», 

If  ihv  ripdilj  be  dependent  upon  the  pr»*?ipii(*©  of  nrftfnW*  nf  tlio 
0§  uteri,  Tiiginii,  or  perineum^  tic  rr^i^uU  ul  lurMTition  or  slou^'hing  io 
former  tedious  lab*>ur«,  or  tKrnfiioned  hy  the  ill  use  of  iuiilrunjeiit»,  tbd 
Biinii^  ruU*«  for  treatoieot  may  be  iid(*ptiNl. 

Tbe  ut«^iii8  may  acquire  on  inrlumtitm  one  wny  oratif^tlier,  during 
prt'icnaricy,  from  different  ciiuscft,*and  this  oblirjuA  prwirinti  of  the 
organ  niay  W  n  rauae  of  delay  io  the  pmgrPM  of  ih<t  hibnur.  In 
women  who  have  borne  njany  children  it  if*  ofh'n  owing  to  relaxation 
oi  the  nbdoDiitial  niu»clc9,  whieb  permits  tho  uttrus  to  Fall  furwanb, 
and  thtiB  the  cbild^s  hc<id,  instead  of  being  pro^>elk'd  into  the  briin  rif 
the  pel V in,  is  driven  back  afi^ainst  the  upper  part  of  the  Micro m.  Tba 
oaluro  of  the  obliquity  i«  detected  by  a  per  vaginam  exaniination, 
which  n^vf ala  the  position  of  the  os  uteri ;  if  it  be  lah^ml,  phice  the 
patient  on  the  oppoMttr^  wdei  if  anterior,  let  her  lie  on  her  back,  and 
aupp'*rt  atid  draw  up  the  fundus  uteri  by  means  of  a  towel  or  napkin 
panaed  beneath  the  pendulous  belly  and  fastened  behind  the  back, 
■iitil  lh«  head  shall  wcupy  the  inferior  strait. 

There  are  varioua  other  causes  that  may  render  a  lubour  tedlou!*, 
h  as  an  over  distended  bladder,  or  a  rectum  tilled  wifh  hardened 
f»«;r«,  a  rheumatic  conditio!i  of  the  uteru.%  tumouni,  and  def»*rnntic« 
of  the  pelriSf  &c.  lu  the  first  ca«e,  the  remedy  ia  found  ia  the  iftrro- 
ditciioa  of  the  catheter  and  drawing  off  the  water;  in  the  acermd.  » 
■iimitUting  injection  should  be  giveOi  or,  if  necessary ,  the  hardened 
hoom  removed  with  tho  handle  of  m  spoon ;  in  rheumatism  of  the 
ateruA,  the  patient  generally  complains  of  foverishness  and  ri'8tle«sacsS| 
the  abdomen  is  tender,  the  urino  scanty  and  high-coloured,  fur  soma 
lime  before  labour  arts  in.  The  coulnictioos  of  the  ufinns^  ore  r^'U' 
dered  exceedingly  puluful,  and  at  limes  ineiFicieot.  The  treatment 
eoDfiial*  io  bloodletting,  wartn  foment«tioDS,  an  aperient  of  mag*  sutph 
■ail  mtdm  c-arb.,  and  alkaline  drinks. 

Tmiiour^  and  deformitira  of  the  pelvis  r«»quire  instrumental  ftid^  and 
fWOcUf  mn  othrrwisc  natural  labour^  prctt rnalurat. 

fmxmcTATioets  or  Ttrs  eregma,  oh  top  or  tqk  bcau^  ah^  oi 

Tllli   BROW. 

rffpentattona  of  thta  portion  of  the  head  are  depeodeoi  upon  a 
dwpwrturo  of  the  chin  from  the  breaat,  and  are  i^garded  as  devi:«ttona 
fruiB  an  occipital  preaentafioo  There  art  the  same  numh<T  of  poai 
tiaiM  of  this  preseiitmcioD  as  id  those  of  the  occipital^  vir : 

1«  Tartvx  to  Ivfl  accfftbttlnm. 

%        **         rig^t  Rcrriibtiltitn. 

i.         *•  ijmphyiia  pubis. 

4,         ^         lifht  •acro'Uiae  janetioii. 

4.        **         Ufl 

i,        **        prAa<nitory  of 


Forettaad  to  n|tHt 
leA 

•aoro-niae  jimelliNi 

*«                              *4 

I*         ** 

U 

'  f  aaerua 

•ymp 

byiU  pabia 

rilk 


the  anlerior  fontanelle,  tbe  parietal  prutub^mm 
•p:\T\H  of  I  he  face,  are  suece:«sivc4y  seen  in  front  of 
tiieduiteij  after  tbe  birth  of  the  chin,  rest  i  tut  ion  1 
tunisi  towards  the  left  groin,  and  the  occiput  h 
pnrt  fif  the  ric^ht  thigh  of  tbe  mother. 

The  left  shoulder  rotates  to  tbe  front  under  t 
wbtle  the  right  fiilU  into  the  hollow  of  the  sacmi 

M*  NaegeliJ  stutes  that  this  position  is  TOor 
Fccond,  and  that  rotation  takes  plar-e  from  hebii 
tmng  the  occiput  nudLT  the  pubc5*,  in8t*?ad  of  m 
e-tenim,  aa  alroady  dcBcribi^iJ.  In  this  opinion 
Professor  Meigs. 

In  iht,  Ji/th  posiiumj  the  back  of  the  child  j 

Fig.  800. 
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ftiid  6h€l[wiird^  the  right  shoulder  to  the  left  and  forwnrds,  and  the 
left*  tn  the  right  and  bjickwurds;  the  hi  parirliil  diuJiiertT  aorrt'?*pondi 
with  the  left'anlero-fKmterior  oblique,  and  ihe  ocTipito-brcgnmiic  with 
Ibe  nghl  aniero-postenor  oblique  djameter ;  the  leR?er  circuTiifcrenc« 
of  the  fcstiil  beadf  and  the  occipito-tucnrjil  dtuiucter,  are  pumllel  with 
ihe  plane  and  ajcis  of  the  MruiL  Rotatioo  of  the  vertex  takes  place 
tipnn  ibe  UTt  posterior  inclioed  phme,  into  the  hollow  of  the  sacrum, 
«ihU«  the  forehead,  glidiriijf  upon  the  right  anterior  incUned  plaoe^  ij 
brought  to  the  Fjmp  !  is*. 

After  the  birth  ot  1^  rrgittnfton  takeg  place*  with  the  octiput 

to  tht?  iDMide  of  the  ni'iiber's  left  thi^^b^  wbile  the  fna*  l<K)k8  i^i^ardtf 
the  riifht.  Tliis  18  f^uid  to  be  a  nior\'  liifTuult  position  thiai  the  prt?- 
ceding,  in  eon»eC(Ui  nr^  of  the  pre^^nce  of  the  nctuni,  mhich  rttardi 
the  prcigr*'^^  f^f  liir  tuiiput. 

In  the  sirth  position ^  aa  in  the  third,  tliere  ie  neither  rotation^  nor 


Fig.  aoi. 


feet  till  t  inrn ;  the  occipitohregtuatic  dinnietcr  enrrp^poods  with  tb«  &&• 
Urr^fMwterinrf  and  the  bi-parictat  with  the  trunj^vrr*^. 

It  ia  Ic^a  favourable  than  the  corn:«iprmding  obliqiie  poaitlnni,  in 
eooeequencc  of  the  Uabilitv  of  the  fHnb«sid  atid  facr  to  be  turned 
fkivnenrde,  and  Uma  ponuit  rbe  long  diatneter  of  the  brad  to  be 
hrMlglll  Into  parahliaai  with  the  short  dUmcter  of  the  pelvia. 

Ia  all  ibcae  oc^cipito-pnatc^or  petitions,  there  19  much  grraler  dhn. 
lenikm  of  the  perineum  than  in  the  mci pi to-an tenor,  in  cmtK^qtU'tioe 
of  ike  head  havtiig  to  dcaoeiid  lower;  tbcj  are  therefore  toore  itdioiu 
eoJ  iietoful. 

It  ia  bjr  DO  meant  an  <--^  <r  (0  diagnoatif^ate   <'  '  Vaii  of 

the  verlt^i ;  it  requirca  -  cy  of  touch,  aiid  r  .'  espe* 

IMMO.     The  moveuierlt^  oi'  iUk  4:hild,  and  thr  nir  ur*^  v;iluublo 

MHiUciti  to  the  afnae  ul'    touch.     Nuirgcd^  ob>^  it  when   ihe 


4 


I 


I 


nf 


The  coodurt  of  a  labour  includes  all  that  | 
pntierit  from  the  Wyiaiunjr  of  bor  pains  till  ^ 
tlip  »afctj  of  both  mother  iind  child  se^uredH 
flood  hy  tbiR,  that  the  accouch*'ur  is  to  fub/lff 
on  the  contrary,  he  nnillj  has  little  to  do  iii  n 
s.'4?ive  and  protect  the  child,  to  deliver  tb»^ 
the  mother  and  her  ofTspring  fur  some  houfM 

Whilst  thus  he  is  ready  to  let  nature  a« 
prompt  to  recogniftt!  and  divert  any  dungcr  that 

It  U  well  for  the  pructitiHoer  always  to  bd 
and  an  elastic  male  catheter;  aod  if  he  lin 
little  laudanum.  The  first  duty  of  the  attenc 
prtufnt  cojtufifion^  whdhtr  in  iaha^ir  or  tttd^  i 
has(  been  in  lahmtr^  the  nature  o/  tlie preMculjjt 
nnti pmhahlt  trrfiitnatum.  fl 

The  first  oouditiona  will  be  readily  dliiscov 
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ff^te  mtfmer.     Thrre  is  much  information  to  ht  pnined  rljnnjr  the 

hi  rxanntxniwti  (and   it  *b<»u!d   nrvrr  I'P  fte'fff^imft/  rr penfed  ;    fimt^ 

ether  fili<?  be  renllv  progniinr ;  secondly,  if  »hi^  h«»  in  IhImjiit;  third1)\ 

ether  I  he  tiiemhnmei*  have  ruptured  or  not;  fourtblj,  Jhc  nature 

the  presi'ntatioD ;    fifihly,  the  stage  nnd  prngrcsa  of  the  lehour; 

jtthly,  the  ftate  of  the  oa  uteri,  vigiim,  und   pfiincutn  ;  he  is  uho  to 

take   the  opportunity  of  c^tiniatinu   the  enpacitj  of    the  pelvis,  And 

her  ctrcumntiinces  which  may  influence  the  duraticm  of  the  Inbour. 

ig.  S02.) 

It  i«  Baire>ely  neeeraary  to  wpeit  thii  exumination  during  the  first 

jre*  if  ill  i«  right;  hut  in  the  w>eond,  it  should  bo  rrpiilated  by  the 

pidity  of  the  advanre,  and  when   once  the  head   hn.«  rearhed  the 

|Xfriii«^iioi,  the  finger  ihotild  be  kept  upnn  the  heiid  during  ench  pain, 

^^jO  a*  to  fpguUte  the  atiiotintof  pupport  fnr  the  pcrineutii.     The  finger 

^||ught  ilwaya  to  be  introduced  rlurihtj  a  ptiin^  but  the  ezatiiinaiioii 

I      ftliould  a  bo  extend  to  (lie  infertaf. 

During  the  first  «tape,  tlie  patient  need  not  he  confined  to  the  bed, 
^■biit  may  be  allowed  to  hit  up,  or  oven  to  wnlk  about,  if  she  deaire  it, 
^Hleithrr  ta  it  inctinil>ent  upon  the  medical  otlendiitkt  to  rf*miiin  in  the 
^H|ing*4n-room  during  the  first  «tage ;  his  piT««fnce  luay  be  ■  reslnint 
^^ppnn  the  piitipnt. 

'  The  e<M<ditioti  of  tl»c  i>ovrl^  ph'>iild  alwny^  be  e«?!y  ;»t tended  ff>,  and 

if  they  hiive  n"t  lern  ii<t«'«i  up^n  hir*l\,  ^IhhiM  bi*  unl<»«d«*d  ci«her  by 

riienia,  or   an   aperient.     The    hludder  i*h«tuld   :ibo   lie  fn»p»ied, 

ibrr  »prtr  i«ne**ufily,  or  by  the  cuihe'er,     7  hi'  di<  t  of  the  paiient, 

the  firjit  Ktwge  i«  protriicUxl,  f»liuuld   he  of  n   lit?ht,  unMimuIntinjj 

>tcr ;  the  oijict  bt-ing  to  ^Ufiiinin   nnttire  wkiile  nndrr  a  N'vero 

ttCbrli  it  the  ftfioie  lime  th»t  we  erircfiilly  avoid  ealltng  that  ifiTort  in 

•ii«  iiirwtion  i>f  the  dige»«tive  org«ns, 

Tbrte  ^ht«uid  alwayit  t»e  in  r«-adine»A  feverat  ^ti^ng  ligatures  frir  th« 
cord,  ■  pair  of  «harp  fn  is*ors,  noiite  ^trons  pinu,  and  a.  **  binder/'  or 
brf«d  Iwndtge  for  the  ftnialc.  It  is  likewise  the  duty  of  the  ao> 
roucKeur  to  nee  that  the  led  h  properly  prcpfind  for  the  putient  Thit 
ia  beat  done  by  ftp  read  tog  a  piece  <  f  oiled  chitb  upon  the  mnttre;^  Id 
prolert  it  at  tho  pi>int  tlie  p»tit'iit  U  about  to  ocinipy ;  over  this  may  be 
pk»o^d  a<*TeraJ  blanketi»  f^r  covrrletf,  folded  f^qiuire,  to  receive  the  dis* 
ebArppe*,  Ac,  These  Inttcr  can  be  eufitly  removed  alVer  the  labour  ia 
(wnnpilctedt  without  di&turbing  th«  pnucbl,  IcAving  the  bed*liDeii 
bcfictttli  ntiM^itled* 

The  B^rMni  *fa^  if  ofttn  anno«nc«d  by  th«  ruplui^  of  th<i  mem* 

bmne*,       ^  '^  this  occum  the  pnticnt  ahculd  n't  ire  to  her  bed, 

aad  the  f<.  .  niuke  an  esunii nation,  in  order  to  determine  tnorti 

lely  iha  fMj«JtiiHi,  and   luform  htmiKlf  of  the  advance   of  the 


In  nd  In  KnglfflT>d,  h  in  Ufio.il  to  place  the  woman  upon 

ber  i*  her   hi  pus  clii^e    to  the  edge  of  tlte  bed,  and  ber 

Imc»  drmvQ  up  Lowarda  lh«  abdmueo.     The  po»itiou  euablea  the  ^i 
4i* 


J 


I 
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of  the  left  huud  (gruarded  with  a  mil  oapki 
delay  the  passage  of  the  head  slightly,  and 
pull  18)  so  as  to  prolong  the  curve  of  the  ^eru 
the  bead  being  carried  ft>rward  to  the  anterior 
Dot  allowed  to  perforate  the  penneuiii  for  waul 

As  the  head  escapes  fram  the  os  eatteruum, 
the  hand  of  the  praciitiou^r,  and  allowed  to  j 
restitution f  corrjing  it  forward  as  the  shou 
should  aliiio  be  careful  to  ohncrve  whether  the  ( 
neck,  and  if  it  be  to  ditM^ngage  it.  The  pe 
ported  during  the  exit  of  the  shoulden^^  and 
f  irward  io  the  axis  of  ihe  pelvic  outlet,  and  i 
Qut^  ia  order  to  relieve  the  woman  from 
dvlu'ery, 

When  the  child  is  entirely  bora,  and  respi 
the  cord  baa  ceased  to  pulsate,  it  may  be  sep; 
To  do  this,  one  stroog  ligature  should  be  tigb 
about  two  inches  from  the  umbilicus,  aud  an 
ihtr  on^  and  the  cord  cut  between  them.  The 
in  case  of  twins^  which  sometimes  have  a  coo 
lor  the  sake  of  cleanlinesa. 

The  accoucheur  should  then  plaoe  his  baud 
mother^  for  the  purpose  of  ascertaining  whe 
child  or  not,  and  also  to  discover^  from  the  sta 
uteruSf  whether  the  ptacenta  be  discharged  or 

If  til e  uterus  bo  well  contracted,  the  placeBt 
in  the  vngina;  as  soon  as  it  has  descended  ao 
in^rciou  of  the  cord^  be  may  withdraw  it  b 
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wni  covered  nvor  to  prevent  eUillinosM,  and  thou  left  to  baw  an 
r*i  rest  before  she  is  made  corofortublr  in  btcl. 

The  child  should  bo  put  to  the  brniKst  n^  soon  as  the  mother  \»  saffi- 
eioDily  rmeed.  It  is  out  only  Ufiefal  to  the  child  by  supptyiDg  it  with 
Ibe  ifikT\j  fiecretioOf  which  is  iax»tive»  but  it  i.^  al«o  ben^ficia]  to  the 
tDOtbcr^  inasmuch  as  it  excites  coQir^ii^tinn  of  the  uterus. 

Tha  diet  of  a  womati  huAy  delii'ered  shoutd  be  oa  light  nn  posjttblei 
cofkRiating  uiuinly  of  the  furinnccous  articles;  and  she  should  be  kept 
in  m  atriotlj  hyriiotttal  position  till  all  danger  of  hemorrhoga  hai 


AboQl  «  half  an  hour  after  the  litbour  la  completed  there  often  ocoui 
A  avto^aaaion  of  painful  con  tractions  calleti  a/trr-paint,  Duriag  theit 
presaoce,  the  diitclmrgc  from  the  uterus  increases  and  eoagula  are  fre- 
(|Ucnlljr  capclled ;  their  operation  is  salutary  within  certain  limita, 
ibcy  prevent  heHiorrhagei  diniinisb  the  site  of  the  uterus  and  expel  its 
eutiiauta;  they  ane  nire  in  priniiparous  women.  If  very  severe  iLej 
Biaj  be  dimiul^hcd  by  sniall  duses  of  camphor  and  opium. 

The  fficAia  is  the  name  given  to  the  discharge  thut  rnnlinnes  aftei 
Iftbour  ta  completed.  For  some  days  it  n*Lains  the*  eharictcr  of  blood; 
bot  it  finally  iusea  its  firmer  portions  and  red  globules,  in  Kinf^oenee 
ol  the  contmued  contractions  i>f  the  uterus^  and  becomes  of  a  greenish 
tinL  II  eomee  from  the  patulous  orifices  of  the  vessels  on  the  uteriua 
iHirtea  wbare  ihiT  pl:iccnta  was  attached*  and  dimippears  ss  thcFe  bc> 
OMM  >  •  d  by  the  uterine  coDtractiona.     it  usually  laata  thr«« 

«eek>.  sometimes  loni^r. 

ti«tt«inU  dirociious  have  been  given  for  the  mnnsgcment  of  the 
rbtld  after  binb  j  it  sometinjcs  happens  that  it  rvtuiires  further  alien* 
hands  of  the  practitioner,  owint;  to  some  pathological  eon* 
»  which  it  niiiy  have  fallen.  For  instance,  when  born  it  may 
Iw  IB  m  atata  of  fir/nfim  vttalif^^  <is/j^yjrifi,  or  nfhtiifrxy.  The  finSfc 
ooodttioo  may  be  produced  by  excessive  uterine  hemorrhage,  bv  too 
mmrXj  a  detachment  of  the  placenta,  or  by  defective  nutrition.  This 
will  bo  n9Cognii*ed  by  the  feeble  efforts  at  respiration,  and  the  weak 
Alid  imgular  action  of  the  heart.  Under  these  circumstances  no  ad» 
vaaU^  li  gtiniKl  in  preserving  the  connexion  between  the  mother  and 
ihtlll;  ibtt  oord  abould  be  tied  and  out,  and  the- in  fun  t  immersed  in  a 
warm  bath  of  ibe  temperature  of  1)7^  or  98^  Fahr  If  after  a  few 
niantMi  the  obild  doca  not  gasp,  and  we  observe  tbnt  the  heart  is  %c^ 
id^  kn  foreibly,  a  lont^er  continuance  in  the  bath  will  do  harm ;  it 
ftbomUi  tliertfor«,  be  removed,  and  cold  sprinkling  tried,  or  what  \% 
bidcTv  gonilt  tiiinulation  by  moani  of  frictiooa  uver  the  general  tur- 
tam^  mkf  if  n«e«aiary,  artificial  respiration. 

Ill  Ibtt  Hcond  eoniiittvn^  the  child  is  Kometimea  aaphyxtfited  hy 
iHlMiiri?  ypoQ  the  cord,  or  by  bein^  delayed  in  ih^*  paasoge  in  a  tedious 
Uboor.     wra  il  would  b«  obviously  impn  -  ^t  the  cord;  the 

|W«Qial4iiD«r  ihonld  ntfurt  to  frictiofii»,  euld  or  water  poured 

frwai  a  beigbi  upon    the  ^pigu^trio  rt*gif>n,  Aiulk^Ld  respiration,  Jto 
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8hf>ulil  lh«^sc  means  fail,  be  may  try  tlie  efff*ct  of  bleeding,  hj  eotflnn 
t be  cord  iind  allowlnp  abont  a  table-^pfujuful  of  blood  to  escape;  rU 
tbia  18  unsuccoshful,  I  be  case  is  probably  hopeless.  I 

Tb<*  thud  coiidifton  is  moet  frei|ueDt)y  prciduced  by  long^conlmatifl 
presFurc,  or,  from  nn  inlerval  elapf^ing  betwiieu  the  birth  of  tbe  bc«il 
uitd  tbal  of  the  birdy.  Uoder  tbese  circumstances,  ibe  nction  of  thd 
beart  is  wcnk,  and  the  pulsation  in  tbe  ci>rd  feeble  and  opprc&sed»  tlifJ 
surfticc  is  blue,  and  the  face  livid;  and,  occasionally,  it  Smppen^^  thu 
the  form  of  tbe  bead  is  altered.  Bloodletting  h  here  obWoiuilfl 
indieatedf  and  it  sibould  be  done  by  cutting  the  cord  and  allowing  frvtdd 
half  an  ounce  to  an  ounce  to  escape;  when  it  will  gencmny  be  fuoii^J 
that  tbe  surface  becomes  of  a  natural  hue,  the  pul»e  qiiirk^r  atiu 
firmer,  and  ho  al tempt  is  made  to  respire.  If  the  cbtid  doen  ndiM 
brtathe,  a  sudden  puff  into  its  face,  or  a  slwp  up<in  tbe  bultcfek%l 
v^il)  often  establiiih  respiration,  or  tbe  means  above- jueotioned  miij  biJ 
lesorifd  to.  I 

The  tumour  that  is  often  found  upon  ibe  scalp  of  new-bom  cfaiM 
drcn»  called  rapiit  ayttWrin cum,  and  wbieb  is  pnjduoed  by  the  f*J 
trtivasation  of  bloo<J,  or  effusion  of  serum  beneath  it,  generally  ditJ 
appears  Bpontaneouslyi  or  by  ihe  upplicatioD  of  spirit  or  aotiie  stiiniM 
kling  lotion.  I 

Iltmorrhagf  from  the  navel  after  the  separofftm  of  the  eord  id 
Bomotimes  very  troubleBome,  and  may  be  treated  by  means  of  svtriiiil 
gent'?^  cautery  I  compresses^  &c. ;  if  these  means  fall,  Dr,  Chnrckiilfl 
recommends  to  stretch  open  the  navel  and  fill  it  with  plaster  of  P»rii^l 
either  dry  or  moistened,  allowing  it  to  remain  till  solid  Others  prO*i 
pose  to  cut  down  upon  tbe  ve*?sel  and  tie  it.  A  less  formidable  opi>>l 
riitiim  bus  been  successful  I  j  practised  in  this  city,  by  the  late  Dr,  SM 
AL  Wallace,  by  passing  twti  needles  tbr^'Ugh  the  navel  paniHel  with] 
the  surface  of  the  aMitmen,  and  at  ritrht  angles  to  each  other,  an4l 
Applying  a  ligature  beneath  them^  as  iu  tbe  opcratiou  for  aneuritmfafJ 
imistumosis.  -|^HI 

Tinroua  labouk.  ^^^ 

The  labour  is  often  prolonged  beyond  the  asna)  lixnrt  by  a  deby  tfl 
one  of  the  three  «tsge»,  and  yet  may  be  eompleted  without  eith« 
manuril  or  instrumental  assistance.  m 

in  the  Ji rut  Hfaf/a  it  ofien  defninds  on  an  un di fated  oe  Uteri ;  thtf 
more  Jrerjueiitly  occurs  with  first  labours^  and  also  in  wouieo  of  aM 
vaneed  age,  than  under  other  circumstances.  On  ezatninati^tnf  tkd 
OS  uteri  is  fuund  in  one  of  two  conditions,  either  thin  and  ban],  <!■ 
^'ini-pulpy  and  eedematous,  and  but  little  influenced  by  the  fiatuM 
which  may  be  frequent  and  very  £evt;rc.  It  may  also  be  UDdiUtaUfl 
fn>uk  tbe  presence  of  cieatriccs.  ■ 

One  of  the  mo^t  elTeetu^d  remedies  for  thi»»  condition  ts  vcncsi^tion 
which  may  W  currii-d  Home ti hick  to  a  great  extent,  prnvidt^ij  there  Im 
no  cctntruiiidicatim      Dr.   Dcwees  uuce    touk    away  as  oiuvb  aa  tw^ 
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qtuirts.  TUo  blood  should  he  drawn  rnpidlj  iind  from  a  litrgr  ori0c#  ; 
if  th«  patient  becomes  faint,  m  much  the  bctirr  The  bloodletfmg 
«t»j  be  Jisatiittrd  by  no  opiuUJ  «npnm«  by  the  adiuinistrution  **f  tartai 
•Qtctio  io^  iiau»c«riiif;  do»t'ti,  cir  by  tbo  iippUeation  of  b<.'1Lid<»rin:i  oiiil- 
metii  to  ih«  cervix.  The  wnnn  bath  .bun  been  rcrommcndcd  by  some 
pr»ctition€r»,  aod  disapproved  of  by  others.  M'»ral  iofluenoes  have,  at 
liiiucf,  A  piod  effect;  changing  the  drc^fl,  or  the  bed,  chunging  the 
IKXHition,  &c.,  arc  often  of  service,  Sooie  pructitioners  recommend 
maitiUgmoiu  injections  Ui  bt»  thrown  into  tlie  v»|Tina. 

Tbenr  is  fuioihtr  condition  of  the  os  hUti  which  u  ofVcn  n  ctitise  of 
delay,  irhv*re  the  anterior  lip  is  caught  between  tbo  hcud  and  ^yoj* 
phytaa  pubia  and  its  retraction  prevent^.Hl.  Thi^  may  result  either  from 
an  obIi(jiiity  of  the  11  tern  %  or  more  probttbly  from  un  unec|UflI  di!  11  tattoo 
of  tho  anterior  and  posfcnor  lipa,  the  latrer  dihitaliii^  nukst  rapidly. 

The  reiyedy  ia  simple  and  easily  applied.  During  thv  iuU^rvul 
between  the  pains,  whrn  the  os  utm  is  Hoft  und  dilarubl^,  the  praeti^ 
ahoU'd  ^*^oily  pu^h  back  the  anterior  lip  over  the  cmwn  of  tht 
I  and  bold  it  there  dunng  the  t«uccecdiiig  pnins, — >a  priKeeding 
irbicb,  if  nicety  acoompliahed^  will  aooo  be  followed  by  the  expulaivo 
paioa  of  the  second  stage. 

Prrmature  rupture  0/  the  membranf*.  —  This  may  occur  either 
through  their  own  weakness,  or  from  violence,  either  accidcntuK  or 
fbim  iht»  officious  meddling  of  the  accoucheur.  The  result  is^tbat  th« 
On  utiH,  instead  of  being  dilated  by  the  bag  of  menibrancH,  whicb  14 
•i>ft  and  wedge*)ik«,  come»  at  om-o  in  conrnct  with  the  child'a  heady 
which  ia  not  by  any  menus  so  pood  a  dilator.  The  only  remedy  ia 
patlenoa.  An  examination  shniild  be  made  early,  in  order  to  correct 
the  prcsentatiou  without  loss  of  time,  should  it  be  abnormal. 

AjooeMirr  qnanh't//  of  liquor  amnn  is  aomctiinei  en  am  era  ted  fti  ft 
lust  of  tedious  labour;  and  thi^  is  apt  to  be  in  excCRi  when  the 
Itietit  is  fieble,  and  ihe  child  entail  and  ill  nouri»hi>d.  The  tri'iitmcnt 
Tor  this  is  rupture  of  the  menibranes  ;  but  it  ^houhl  not  be  pmeiiscd 
without  due  caution,  or  it  may  produce  tediouii  Ubour  from  the  cause 
mtntioEied  to  the  preeedin;;  panigmph. 

In  ihti  ucond  Ma^jc,  the  labour  la  often  rendered  tediooa  by  t]i« 
ftdJc  and  irregular  action  of  the  uterus ;  when  thi^  exists,  the  interval 
bttvoen  ibe  paiDs  is  long,  and  the  pains  themselves  are  f<;eble  mail 
,  And  have  litUo  or  do  efiVct  on  the  child.  This  sta  e  of  things  10 
aoeooitnon  iti  delicate  women, or  in  the  reverse;  or  it  may  be  pro- 
'  by  mental  deprefisioo,  a  deranged  state  of  the  digestive  orguu^ 
'  it  may  arise  from  hereditary  transmission. 

In  the  treatment  of  thett  oasesi,  it  is  ab<ive  all  thin<;s  oe<)ctttary  to 


^ 


in  all  eases  a  »' 

Ibe  boweW  are  iuuut^a. 


'^Hts ;  all  causes  of  irritation  should  be  remev^d^ 
i  to  change  her  positioD.  Id  some  caaoe  il 
<T  an  opinto,  so  as  to  n-cruil  her  by  sleep,  an<i 
enema  Will  he  found  of  service,  cjipecially  if 

aud  the  delay  depend  on  ihla  cause.     But  the 
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iuketj  ]  tjtiif  a  f!iiid-draehm  to  one  flald-Jnii- 
tht?  same  quantity  uf  powder  as  above  dirtfcted 
ooff-e. 

It  is^  however,  to  be  giTto  with  cautioi], 
mother  uiid  l-IiiU  hiive  followed  irs  iojudicioas 

Ihe  iiidii'iiii"ii«  for  piviug  it  art%  nceordiii 
Fctble  mid  it)tffi»/i<Mti  p.-iins  witdout  es^pwiul  c; 
le  ituft  :ind  ililHtiible  J  3d,  If  ih<  re  be  do  vlf 
dfliverj;  4th.  If  the  heat!  or  breecb  prea 
i&dvauLL'd  ;  5tl).  If  there  be  no  tbroateoiug  he 
iivt?  gcMiuml  irritability. 

But,  oD  the  other  haod^  it  should  not  be  ^y 
be  hard  und  rigid  j  2d,  If  the  preseutuiinn  b^ 
iherii  be  a  uial  preseututiun  ;  4tb.  If  the  pcUti 
thire  be  uoy  serious  nbNtacIe  to  delivery  in  ih 
if  there  be  head  syioptoins,  or  much  gvneral  ir 

Tuu(/tine:iS  o/  thf  mfitthnttteA,  even  lifter  ibi 
BoJuetimcfi  a  cause  of  tedious  lab..ur;  but,  wh 
ttdmiu  *'f  au  viwy  remedy;  if  tlie  p.*iii8  »re  a 
dilated^  they  riitiy  be  rupTiired  without  eereui 
«*biruld  cut  II  uotcii  iu  lila  tluger  oail,  aud  taw 
Mt  the  lUMgt  dependent  part,  duririjcf  a  paio. 

SonietiiiHS  they  protrude  ui»broken,  down 
in  ^omti  fi.w  euBes,  the  child  has  been  es(»ellet^ 
bruiii'8  aud  plnrenta  tn  masse;  under  such  c 
certainly  be  drowned  in  iu  owu  liquor  nhuiii  it 
hand  to  rupture  them,  and  enable  the  child 

RifjUitt^  t'fth*:  it*f/t  jiarfs  is  a  very  eonjuj 
who  huv'j  borne  ehiidreu  late  in  life,  or  who 
lion,  wi  h  a  w  eU-develop<*d  niuscuJar  system.    1 
liltle  or  no  i>r.>|rri.«^   ffHV*^"b  *^ 
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Tin  liip1i»»hF»  w»rr»  inurilupin<i«8  fonirnlnrion?  ti>  the  pjirts,  and  ihe 
inlnkdurtiutj  nf  utiirntatin^  nn^nL'nts  into  the  vn^iiiJi. 

If  ihe  ripdiJj  be  dcpundriit  upon  flic  predefine  of  ctVafnrfu  c^f  the 
o»  uteri,  vnpina,  or  jxrincuni,  the  rt'sult  of  bcerattnn  or  slou^ihinp  in 
fornter  ti  dious  labours,  or  oef«f*ioDeil  by  llic  ill  um  of  inelrumetitfii  tbe 
game  ruU'H  for  (reatmeDt  nitty  bo  adnpifd. 

Tlie  uterus  may  »cc|uire  »n  inriittahVm  one  vrny  or  ar^otlier,  during 
pn-gnancy,  frnm  different  cnuses^-and  this  oblique  po?.irion  of  the 
orpin  may  be  &  cause  of  deUy  in  the  prop^fss  of  the  Inbuitr  Id 
voiiien  who  have  borne  many  children  it  if*  ofii-n  e»witig  to  rehixntion 
af  the  abdomioiil  muscles,  which  permits  the  wtenm  tn  full  fnnrnrds, 
ind  ihuB  the  ehild*6  be^d^  infttead  of  bein^r  propelled  iuto  the  brim  of 
the  f>elvtji,  19  driven  back  af^iosi  the  upper  port  of  the  aaenirn.  The 
nature  of  tbo  obliquity  if  detected  by  a  per  vtginatn  examination^ 
vhtcK  rcvenla  the  position  of  the  os  uteri;  if  it  be  faferaf,  plitce  the 
patient  on  ibe  oftpotitr^  gide  j  if  anterior^  let  her  lie  on  lier  back,  and 
»tipp'*rt  and  draw  up  the  fundus  uteri  by  means  of  a  tf*w*l  or  napkin 
paeacd  beneath  the  pendulous  belly  and  fatitened  behind  the  back, 
HA  III  ibe  head  Mhall  occupy  tbe  inferior  stniii. 

Tbttre  tre  various  other  c;iusea  tbat  may  render  a  Inbotir  (edinus, 
turU  M  an  OTer-di^i tended  bladder,  or  a  rectum  filled  with  hardened 
^RMsea,  a  rheumatic  condition  of  tbe  uterus,  tumoun^,  and  def  irnittiea 
of  tbe  pelris,  &c.  lu  tlie  first  case,  the  remedy  is  found  in  the  intro- 
dtictiou  of  tbe  cittbctcr  and  drawing  off  the  water;  in  the  second,  a 
•timolating  injection  should  be  giveii|  or,  if  necessury,  tbe  hardened 
(boM  fomoyed  with  the  handle  of  a  spoon;  in  rheumatism  of  tho 
aienis,  the  pAtient  generully  eomptaios  of  fcTerishness  and  rest le'^pn ess, 
Uio  abdomen  is  tender^  the  urine  scanty  and  high -coloured,  ftjr  ^otii^ 
time  bi*fore  labour  acts  in.  Tbe  contractiona  of  the  uterus  are  rcii- 
dcHNi  exeredtttfcljr  puinful,  and  at  timea  inefficient.  The  trcntment 
lata  10  bloodletting,  warm  fomeotationi,  an  ap^nent  of  mag.  atilph 
mAm  carb,,  and  alkaline  drinks. 

Tumours  and  deformirics  of  tbe  pelvis  require  instrumental  aid,  and 
rvoder  an  otherwise  natural  labour^  pretcruaturuL 
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FftESCKTATlO!fS  Ot  TBE    BREGMA,    OH  TOP  OF  Tnc   BEAU,   AKD  01 

THE   BROW. 

P)re«etitAtioQ8  of  tbia  portion  of  tbe  head  are  dependent  npon  % 
^parttiro  of  the  chin  from  tho  breast,  and  are  regarded  as  dcvialiaOi 
fratti  an  oeeipital  presentation.  There  are  tbo  same  nnntber  of  po«i 
tioiif  of  ibis  preaentfttion  as  in  tbow:  of  tbe  occipital,  fit, : 

1,  Tertta  to  tfift  iciftabtiluai,  Forebaad  to  ri|tlit  «aere*ni8e  junetioo 

3,        ♦*         Hjfhl  nr<'t»bo!iiiii*  •*  H(X  ••  •♦ 

4*        *•         ng lit  aaere-iliae  jtmoHoD.        **  Wft  aectKltulum. 

§.        ♦•         lea  ♦*  '*  ••  Tifbt 

6,        •*         profflootorj  of  aaerun*  **  ijmpbytia  pubia. 


In  all  eas^ea  where  tbe  aDterior  fuDtanell 
there  is  a  oatural  inelitiation  for  the  ca.<o  tc 
feet  Aice  prcBcnfation  ;  and  this  U  owing  to 
uteri  exerting  tbemseWes  atroDgly  upon  the  1 
action  the  shoulders  are  pressed  downward 
separated  more  and  more  from  the  chest,  aa 
the  manner  her*»atUT  to  be  described. 

We  should  endeavour  to  place  the  head  ii 
tion,  by  throwing  the  chin  more  npon  the  ch 
tex  to  descend ;  provided  this  could  be  accom 
danger^  without  any  aggravation  of  suffcriii 
niidable  appearance  of  preparing  for  an  ope 
frequently  be  gained,  if  the  position  be  det< 
ture  of  the  membranes,  and  before  the  head 
the  pelvic  cavity,  by  a  very  simple  and  easy  \ 
that  steady  pressure  shoold  be  made  upon  the 
of  the  finger  during  the  urgency  of  pain,  80 
kirrcsted  at  the  8pot  to  wbich  it  bus  attained 
uteruB  be  expended  upon  the  back  part  ol 
usually  observed  that  the  bead  is  bent  forw 
hinge;  the  vertex  comes  down,  the  brow  remi 
tbe  case  may  be  made  one  ef  tbe  most  Bimpl< 

The  atteoipt  should  only  be  made  during  t 
is  not  possible  lo  push  the  anterior  fontanella 
ouly  intention  should  be  to  prevent  it  pa^si 
give  an  opportunity  for  the  bock  part  of  the 
more  eoiiipletely.  Thia  counter-pre*,«iure,  De' 
With  cauUQD)  tetidernefifl,  aud  judumeoLL^ 
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jjplivrrrd  by  the  unassij^tod  efforiP  of  ihct  female,  without  danger  citber 
tnotTicr  or  child.     They  arc  tliureforc  included  uuilur  the  head  of 

JSVirnrri/  Labour, 

The  rtfuu*  of  faee  prcsentiatioiis  are  objure,  and  bare  bee&  vaii- 

imslj   described    bj   au- 


Fig.  SOS, 


L 


lora.       Some     auppo^o 
tbnt  tbey  are  caused  by 
the  fuclination  or  obtiqiii« 
ly    of    ibe    foetus    itself, 
tbcr  than  of  the  orpaa 
htch  cootains   iL     Mn^ 
lonie     Luchapelle    attri- 
utcn  thorn  to  the  circum- 
tice   that   the  anterior 
►blifjuity  of  the  womb  be- 
ing   very    common,    the 
i^tigbt    of    the    occiput 
ui«t  in  su*^h  casG«  prevent 
lie  cbiQ  from  beiri]^  ap- 
licd  to  the  brea^it;  und 
bring   tbo   men  to- 
atic  diameter   into 
Ilsm  wirh   the  &ac< 
diameter,   from 
Unjf  commcDceroent 
&e  taboar.     Paul  Du- 
\n  think*  they  are  pri- 
itii^c,  and  probably  pro- 
uccd  by  the  active  move- 

cuta  of  the  Twins  itaelf,  and  tbo  followinir  is  bia  explanation. 
ny  time  durlug  gestatioo,  the  cbin  may  depart  from  the  breast;  if 
the  fi^uia  retaiDF  thia  position  till  the  end  of  pregnancy,  it  b«<^t>iiiat 
jicrmarjc  ntly  fixed  in  it  at  the  connucncement  of  labour,  by  the  rup- 
tart!  of  the  membranes^  and  the  contractions  of  the  uterus.'' 

By  fr.3«t  authors,  oblic^uity  of  tbe  uterus  has  been  lufiked  upon  mm 
the  principal  cause  of  face  preaeniatioos.  If  at  the  couimeuccmcnt 
fif  labour  the  uterus  iv  so  oblique  as  to  throw  the  fundus  fur  over  to 
the  right  ^de,  tbe  child  presenting  by  rhc  head  and  the  vertex  in  the 
Kr«i  position,  the  direction  of  the  expulsive  force  operating  on  the 
infarrt  will  propel  ita  Head  against  the  edge  or  brim  of  the  pelvia,  and 
ticber  cause  ii  to  glance  upwards  tufo  the  iliac  fufsa  and  lei  tha 
Fabottlder  come  down^  or  it  will  be  turucd  over,  so  aa  to  let  the  face  full 
_nt-o  the  ooenT"  •  -•  '  Mius  pro<luce  a  face  presentation,  in  which  tho 
ebin  will  ite  d  the  right  side,  and  the  forehead  to  the  Icf^  of 

the  p^Ivifl.     1 1  .^^.  .►'M  J 

It  wilt  therefure  be  seen,  from  this  explanation,  that  face  prencnt*- 
tiona  am  donaiiuna  fi  iiu  tboae  of  tbo  vertex.     From  tbhi  circunialaiici 
id 
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gnme  autbont  make  the  Eiame  number  of  poBitioDB  for  tbem  as  for^ 

U'  X  p  r«?&e  n  tm  l  to  a  8 »  as  ft  >1  lows : — 


i.   ForcUeod  to  left  acetiibulum. 

2.  "  riltht       ** 

ft.  "  »ympliy5i8  pttbis. 

4.  "  right  sucro-illaejtitietioD, 

5.  "  left 

6»  *•  promontory  of  sucmm. 


Chin  to  righl  Bftcro^illAe  jimcUon. 
left 
**         promontory  of  sftcrum* 
"         left  iiciMubulum. 
"         right         " 
"        syniphyslfl  pubi&. 


Gibers  again  make  four,  corrcRponding  to  tbe  four  ohJiquf  posUioni  { 
of  the  vtTtex,  while  some  enumerate  the  same  number,  dii^posing  them 
tmn»veriifify  and  fmm  front  to  rear^  adailttlTig  &  rufht  mento-tltac  audi 
a  If/f  mt^nto-ifmct  a  mpnto-puhtc  and  a  mmto-mcraf  jKnttiton.  Tbef#l 
pogitione;  having  all  been  established,  it  is  proper  that  they  should  bij 
mt'^ntioned.  Pre^entatiuns  of  tbe  face,  however,  are  nearly  alwayil 
re.<(o}ved  iuto  two  only,  viz j  right  ineDtoiliao  and  lefl  meQto-tliac,  aa J 
follows: 

FirU  ptmiitm. — Forehead  io  tbe  lefb  iUumj  or  left  aeetAbuIum,  and  1 

the  chin   ro  the  right  J 
Fig.  304,  ilium,  or  right  f4icro  " 

ac  juDctioti)  tbe  bridj^ 
of  the  iio«e  repre«€'nt 
ing  tbe  line  dcscribet 
by  the  sogittal  sutun 
10  the  6rKt  vertex  post 
tioD.     (Fig,  303.) 

Tbe  nettmd  jxiftiion* 
—Forehead  to  the  rigbl 
aeetAbul  u  ra ,  or  righi 
iliuQi,  and  tbe  chtu 
the  left  ilium,  or  le 
sacro  -  iliuc  juuotion 
(Fig.  S04  )  Tbe  fi 
position  is  a  devintjoi 
from  either  the  first 
fifth  position  of  tbe  ve 
tex;  tbe  second,  froi 
tbe  second  or  fourth. 

Mechanism Io  tl 

first  positioD,  the  righl 
aide  of  the  face  ia  Jt\ 
terior,    and     therefoi 
more  depressed  than  tbe  other  on  eotering  tbe  brim,  and  the  fingi 
ton(h<^,^  the  right  eye  or  zygoma  first,  on  making  an  examinattoo ;  il 
the  labour  is  a  long  one,  this  part  of  the  face  is  swolleu  and  tivi 
The  face  coiucs  dt^wo  traosversely  with  the  bi^malar,  or  rather  the  bi 
t4?tnporal  diaiucter,  in  coincidence  with    the    antcr>po>*terior  of  tb« 
superior  Btfiiit^  aud  the  frooto-mental  with  tbe  trau^vcnse.     Aa  tba 


u 
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heod  IB  forced  down  into  tbe  excaTation,  ejrienAion  fir9t  becomes  an  greal 

as   possible,   then     tbe 

ehiu   rotate!*  upon  tbe  ^ig*  ^06 

right  anterior  ioclioed 

Slane  uuiil  it  gets  un- 
er  tbe  arch  of  tbe  pUf 
bea;  wbile  tbe  anterior 
ffHitAftelle  glides  in  ao 
omm^ite  direction  upon 
ItK'  Ml  posstcrior  in- 
eliocd  plane,  and  fuUa 
ittio  the  hollow  of  tbe 
•ilMniiu.  As  the  cbiQ 
''fHn-Tgeii,  it  ri»e»  up  lo- 
Difiirdi  tbe  inonsvcncrisp 
^M*rforniing  in  this  ca^e 
the  moveiurnt  q[*  Jlex- 
ifm,  inetrad  of  extm* 
tion^  aa  in  vertex  cases; 
the  forehead,  foUuwed 
tjr  the  ita^itfal  suture 
mud  ueciput«  ^laaaea 
N<|^dua11y  down  the 
pUne    prc«<T(tcd   to   it 

\*\  tbi  autr  rii>r  t>urf:ice  of  the  coccyx  snd  perincutn,  in  front  of  wbich 
aii  ibcMJ  parts  arc  iucccasivtly  disengaged.  (Fij?.  S05.) 

Tbe  §enjnd  pnfitifm  is  ujrrtly  tbe  reverse  of  ihejitti;  tha  left  side 
is  now  turned  furwnrdifs,  aod  the  left  exu  nud  zy^uum  are  ]owet<i  iif  the 
pehis,  and  the  ecch)Ulu^i8  i»  found  on  this  side,  if  tbe  labour  is  pro- 
tracted. The  cbtn  rotates  upon  the  left  Anterior  inclined  pisne,  snd 
tite  nnterior  fontnnc'lle  on  the  rijtht  pi^ksttrior  one  :  the  same  diam«^tcrs 
<fiond,  uud  tbe  Ubour  is  compkti  d  as  in  tbe  firat  position.  It  ia 
ihat  (his  pcAgition  is  more  frcf|uent  ibsu  tbe  former,  and  that  rota* 
UoD  i*  more  readH^-  eflVcted,  an  tbe  reetuni  offers  no  imjK'diment, 

lit  all  the  Tariuus  p^iaitions  that  have  b^en  de.*eribcd  nr  alluded  fo, 
U^e  object  is  to  bring  tbe  ebin  to  tbe  pubifi»  and  the  URebaniKm  m  tbe 
eame  as  in  the  two  vsrieties  above  described.  Sbnuld  ihiH  fsit,  and 
the  chin  rotate  into  the  hollow  of  the  saerump  it  is  impossible  for  this 
pen  to  he  born  firs't  (unless  tiie  foetus  be  an  abortion) ;  for  the  tbortix 
liould  then  be  in  tbe  pekis  at  the  »<ame  time  as  tbe  bend,  and  would 
reijuire  api«tstattec  to  deliver  iL  These  oasea  will  be  treated  under 
/Vffrrwetlwn//  ImIjout* 

Dtiijfnfms,  —  Generally  speaking,  it  is  not  difficult,  althouf*h  the 

^M«  haa  been  confounded  with   tbe  brteeh*     It  is  ffencralK  di^tin- 

•.       *     *  \*\  fbe  proniiui  nre  uud  regularity  *»f  ihe  ft»jitures»  bj  tbe  mj^, 

\  and  mouth  ;  ibe  luttivr  is  distinguished  from  the  anua  by 

U«c  j.l^cn(;t:  of  the*  pruuiincnce  of  the  coccyx,  aod  by  tbe  9pbineter 


644  OBSTETRICS. 

aDi;  tbe  best  meaDS  of  diagnosticating  face  presentations  ib  by  tbe 
bridge  of  the  nose,  which  from  its  crojising  the  os  uteri  may  be  detected 
at  a  very  early  period  of  labour )  it  is  better  than  the  eye,  which  may 
not  only  be  injured,  but  may  mislead;  it  is  better  than  the  malar 
bones,  for  thise  may  be  mistaken  for  the  tuber  ischii,  or  eren  for  the 
shoulder.  The  nose  not  only  tells  the  presentation,  but  also  the  posi- 
tion.    After  the  face  has  descended,  the  chin  will  confirm  it. 

TreatmciU.  —  Face  presentations  require  more  laborious  effort  for 
delivery  than  others,  from  the  fact  that  the  cephalic  extremity  is  re- 
moved from  the  line  of  direction  in  which  the  uterus  and  accessory 
powers  act.  The  second  stage  is  aUo  longer,  because  the  bones  of  the 
face  are  incompressible,  and  there  is  not  the  same  adaptation  to  the 
parts  through  which  it  is  to  pass. 

In  ordinary  cases  little  is  required  beyond  watching  the  case  care- 
fully, cheering  and  supporting  the  patient.  If  called  early  enough, 
endeavour  to  rectify  the  presentation ;  if  not,  to  bring  the  chin  to  the 
pubis  by  tbe  geutlist  assistance.  In  most  oases  no  interference  is 
required;  the  general  rules  already  given  are  sufficient.  The  features 
of  a  child  born  under  a  face  presentation  are  generally  much  swollen, 
turgid,  and  livid.  We  must  be  prepared,  therefore,  to  expect  some 
dih^ligurement,  which,  however,  will  generally  disappear  in  a  day  or  two. 

Other  ihciations  from  the  vertex  preseututious  sometimes  occur 
from  the  operation  of  the  same  or  similar  causes.  The  head  may 
dfsccnd  half  turned  over,  so  that  the  occipito-frontal  or  occipito-mentid 
diameter  corresponds  to  those  of  the  straits,  as  shown  before  (p.  541). 
In  this  case  either  the  anterior  fontanelle  or  forehead  will  be  the  pre- 
senting part.  iSouictiiuL'S  the  head  is  too  much  flexed,  occasioning  a 
partfbf  the  nucha  to  present  with  the  occiput.  Again,  it  fre<|uently 
happens  that  one  of  the  parietal  bones,  or  the  ear,  or  the  temple,  being 
nearly  parallel  with  the  plane  of  the  superior  strait,  engages  fir^t. 
8uch  cases  may  either  correct  themselves,  or  become  the  cause  of  pre- 
ternatural labour. 

PELVIC   rUEBKNTATIONS. 

Under  the  head  of  pelvic  presentations  are  included  those  of  the 
knees  and  feet;  it  matters  but  little,  so  far  as  the  mother  is  concerned, 
which  end  of  the  foetal  oval  presents  at  the  superior  strait,  since  cither 
can  be  born  unassisted.  These  pelvic  presentations  are,  however,  more 
dangerous  to  the  child  than  cephalic,  either  from  the  fact  that  the  pla- 
centa is  often  detached  from  the  uterine  surface  before  the  head  is 
born,  or  from  pressure  upon  the  umbilical  cord  during  the  exit  of  the 
head,  either  case  being  attended  by  the  same  result,  viz. :  asjikj/xia- 
tion  v/ the  child.  All  practitioners  agree  that  the  child  is  oftouer  bora 
dead  in  pelvic  presentations  than  in  those  in  which  the  vertex  descend! 
firat. 

Causes.  —  Breech  labours  occur  once  in  about  every  forty-five  or 
6fty  cases ;  why  they  occur  this  ofien^  or  m  by  they  happen  nl  aU| 
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s  their  occui       ^^ 


appears  to  be  inexplicubti?,  Mudame  Luchapelle  expiAins 
reiic'c  B»  ft>lk>w*  :  —  Inuring  iL  gn^nt  port  of  gcstath'D,  and  whilst  the 
fcBtua  still  movable  iti  the  cnvU^  of  the  uteruH,  ita  long  dio meter  cah 
be  notdily  brought  into  cuincidcnce  with  the  tntnsn^rt^e  diumeter  of  that 
nrgao ;  it«  position  therefore  ii»  b)  uo  nu'iiiiB  Hxed,  and  it  e^in,  bj  virtuo 
of  il«  iictive  moveraentu,  prernut  any  pnrt  of  its  surface  at  rhi>  ntcriiia 
orilice^  but  et^pecUllj  the  cephalic  or  pelvic  extR'itiitiesi*  The  latter 
part  ujBy  occupy  the  supcnor  strait  at  iiny  period  of  gc  station,  in  con- 
Msqiu^Qce  of  the  raovemenls  of  the  foetus,  and  may  reruain  in  that  situ- 
•llan  for  an  indefiDite  period.  It  hnppeti^f  then^  if  the  fieiu9  \u  this 
lime  should  have  deve]op<»d  itj^elf  to  arty  ettentf  it  caiutot  turn,  and  il 
will  be  apt  to  rctaiu  the  attitude  it  may  then  aet|uire  lill  the  cud  af 
^n^pmocy^  as  its  length  dtws  Dot  rendily  admit  of  its  pnssittg  the  trana- 
mtm  diameter  of  the  uterus.'  Violent  niuvemenU  on  th^  pztrt  of  tho 
fsoMlet  it  18  thought,  may  also  be  a  cau^e  of  pelvic  prtftentuliort'i,  bur, 
m  before  atated,  ihey  are,  id  the  great  luajority  of  ^a^eg,  inexpliealtle. 
Bofiie  women,  from  origiutil  confuruiation  or  other  causes  af'jiHMir  jmr- 
licaUrly  obnoxious  to  this  mifichaucei  bringing  all  their  chiidrea  into 
tl*e  world  by  breech  labours. 

Prti^nofiM, — Breech  luboum  are  generally  more  tedious  than  cepb&- 
lie«  inaiimaoh  an  the  pelvic  extremity  is  out  so  good  a  dilator  aa  the 
eepkalic;  it  never  preeeuta  the  same  cvenne^a,  the  ^ame  n*«ia)ance,  or 
ibe  aame  rounded  form  as  tho  head  to  the  openin|.^  of  the  pelvis;  it 
6onMK|ueDtly  acta  to  much  Icsa  advantage  on  the  cervix  to  5ni»n  ilA 
dilatation.  In  vertex  presentations  the  mo!it  voluminous  part,  ibal 
vkich  is  best  caleukted  to  bear  all  kinds  of  pre^ure,  e^^cupes  lirst. 
In  i^elvic  presentations,  on  the  coutrary^  the  point  of  the  eune  advaneea 
fkrp>t,  sa  thai  the  fa^tus  progresses  more  aionlj  in  proportion  as  ih« 
UliMur  advances. 

i^omtUmM*  —  The  same  difficulty  occurs  in  enumerating  the  varioni 
poattioQs  of  tbe  breech  that  we  Lave  seen  obtain  in  the  other  presen- 
IfttionSy  every  author  reo(»rding  those  which  seemed  to  hi  in  best  et»ta* 
bliftbecL  Thus  some  make  as  many  as  eight;  among  thr^e  is  M. 
Fboiaiit,  who  makes  one  for  each  extremity  of  the  di0^urent  diameters 
0f  tbe  ioperior  strait,  vis. :  two  f  »r  the  antcro-poMerior,  two  fi*r  the 
tfunsvemCf  and<  two  for  each  of  tbe  i*bli(|ue,  making  eight  in  all. 
Otbera  make  six,  corresponding  to  the  ditfereut  positions  of  the  verieX| 
iIm  aaemm  taking  the  place  uf  the  verleX|  as  follows:-* 
I.  fiaeraa  to  left  acetabulum.  Pottt  pnrt  t>(  thiglia  to  nRbi  laenHiliaejiaaetloii. 
1:        ••         right       "  •♦  Itft 

9.        ^  pubM.  **  prom,  of  aaemok 

C        *'  HgHt  Micro-Ulae  juacUoD.  "  )ef)  acetabulum. 

it         ••  Wfi  "  **  **  Hitbl         •• 

•t        ••    t4>  ancmm     ••  •♦  ••  pubra      •• 

Wr  find,  again,  some  rrdneing  them  to  four,  vis. :  1st,  Sarrum  to 
tbe  left  aortAbulum  ;  2d.  To  the  right  aceubulom ;  3d,  To  the  pub«« ; 

*  CbaiUy,  Xralt^  fratlque  de  T Art  dca  AooQuebamaoa,  p.  6<ii. 
46  • 
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4th.  Sacrum  of  the  child  to  the  promontory  of  sacrum  of  the  mother. 

Thus   the    direct    po^i- 
Fig.  806.  tions,  either  auterinr  or 

posterior,  are  pos.'^ihle, 
as  well  as  the  diagonal 
ones,  and  the  breech, 
may  present  in  as  uiany 
ways  as  the  head. 

To  simplify  the  mat- 
ter, however,  most  of 
the  recent  writc'r8  re 
duce  them  to  two,  viz.  : 
Mcrfh^nftrivry  and  ttti- 
crO'pnstm'or,  that  is,  the 
back  of  the  child  towards 
the  belly  of  the  niothir, 
and  the  buck  of  the  child 
towards  the  buck  of  the 
mother.  Not  that  the 
back  of  the  child  is 
dirn'tfy  anterior  or  pos- 
terior, but  oblique,  the 
transverse  di.-i»ni'ter  of 
the  child's  hips  corresponding;  to  one  or  other  of  the  oblique  diamcte/s 
of  the  superior  strait.  (Fig.  800.) 

Mt'rhanism.  —  The  mechanism  of  the  sacro-anterior  positions  is  so 
much  alike,  that  but  one  description  will  be  given  of  them.  Naegel^, 
on  the  mechanism  of  parturition,  says,  that  "  In  every  case,  whetht^r 
the  nutos  have  at  first  a  compktely  transverse  or  oblique  direction, 
they  will  be  always  found,  ou  pres.'*in<;  lower  into  the  superior  aper- 
ture of  the  pelvis,  to  have  taken  an  oblique  position ;  and  that  i.<«chiuTC 
which  is  dirfcte<l  anteriorly,  to  stand  lowest.  In  the  mo.st  CMnniim 
po.*«ition,  where  the  sacrum  of  the  child  is  towards  the  left  acetabulum, 
as  the  bree<:h  descends  into  the  pelvis,  it  is  the  left  ischium  thai 
stands  lowest,  and  is  first  touched  by  the  finger.  The  child's  left  hip 
rittittes  forwards  upon  the  right  anterior  inclined  plane  under  the 
arch  of  the  pubis,  while  the  rij^ht  hip  slides  backwards  into  the  hollnw 
of  the  Siicrum  along  the  left  posterittr  inclined  plane.  As  the 
shoulders  are  supposed  to  remain  fixed  in  the  uterus,  flexion  of  the 
child's  body  takes  place  as  it  is  being  born,  aD<l  restitution  after  the 
birth  of  the  hips  is  eficcted.  As  the  shouldeis  also  engage  obliquely, 
they  undergo  rot:ition,  the  left  shoulder  rotating  on  the  right  anterior 
inclined  plane,  and  appi^aring  under  the  pubi.<<)  while  the  right  falb 
into  the  hollow  of  the  sacrum  (Fig.  307). 

<<  But  whil}(t  the  shoulders  are  descending  in  the  above-mcDtioned 
oblique  position,  the  head,  with  the  chin  resting  upon  the  breast, 
presses  into  the  superior  strait  in  the  direction  of  the  right  oblique 


diaiDctcrf  ihfit  iiif  with  the  forclieftd  at  tlio  right  eDcrn^Uiiic  jtinoiinni 
.|ll«r  cicciput  rotjttes  upon  the  left  anterior  incliDCti  plauo,  Ifiwnnift  th«i 
fnihUy  and  the  fort4if»ad  on  the  right  poplcrinr,  irtto  the  hullow  of  (he 
»crttiii»  and  the  head  is  born  in  Bueh  a  niJH?Titr»  thut  virhiUt  the  oopi- 
|iu£  rvfit^L  a^iint^t  the  <*«  pubis^  the  p^nnt  of  the  i^hin,  fuMovvfd  bj  the 
rett  of  the  face,  5wrrps  over  the  p^^rineunj^  08  ihc  head  iutun  ou  itJ 
literal  axis  frum  IkIqw  upward]^  (,Fig-  308}* 

Fig.  a08. 


•'Theiv  IB  DO  csuciitiftl  diiTef^nce  in  the  loethfiiiisni  f>f  ihe  hhtmr^ 
mh^m  lli«  pacnim  is  al  the  right  aoornhutitiiii  except  ih«t  the  rotAtioo 
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IS  reversed ;  tbe  right  bip  and  shoulder  rotate  on  the  ]cf\  anterior  in- 
ciined  plane,  and  the  left  hip  and  shoulder  on  the  right  posterior  in- 
clined plane ;  the  occiput  on  the  right  anterior,  and  the  forehead  t>n 
the  left  posterior  inclined  plane.  As  before  mcntiftDed,  when  the 
sacrum  is  to  the  pubcs,  as  it  descends  it  becomes  oblique,  and  then  the 
lucehani^m  is  pi-ecisely  the  bauie  as  above  described.  (Figs.  807,  308 
deiicribe  these.) 

'<  As  in  positions  of  the  cranium,  the  swelling  of  the  integunientfl 
IS  chiefly  met  with  on  that  parietal  bone  which,  during  the  passage  of 
the  head,  is  situated  lowest,  and  on  that  spot  with  which  it  enters  the 
ifxterual  pass>agc,  so  in  this  case,  the  livid-coloured  swelling  appears  on 
that  part  which,  directed  forwards,  was  situated  lowest  during  the 
pussa«:e  of  the  nates,  and  with  which  the  nates  were  born." 

In  the  second  chief  position,  viz.,  with  the  anterior  surface  of  the 
child  corresponding  to  the  anterior  abdominal  parietcs  of  the  mothir, 
or  in  other  words,  with  the  sacrum  of  the  child  to  the  sacrum  of  the 
mother,  the  same  effect  is  produced  by  the  expuls^ive  action  as  before. 
The  breech  descends  to  the  outlet  of  the  pelvis;  a  slight  turn  is 
effected ;  one  of  the  ilia  (and  it  is  generally  the  left)  appears  under 
the  arch  of  the  pelvis,  the  other  traverses  the  perineum;  the  breach 
and  legs  escape,  the  shoulders  pass  the  brim,  and  descend  until  they 
press  upon  the  structures  at  the  outkt;  one  escapes  under  the  arch  of 
the  pubes,  the  other  follows  the  cur\'e  of  the  sacrum,  and  the  head  is 
propelled  into  the  cavity  of  the  pelvis,  with  the  face  looking  to  one 
side,  and  the  occiput  to  the  other. 

It  nji^lit  be  supposed,  from  the  position  of  the  head  at  the  com- 
niencemeut  of  labour,  with  the  face  looking  forwards,  that  the  occi)ntt 
would  fall  into  the  hollow  of  the  sacrum,  and  the /ace  emer)?e  under 
the  pubes;  but  this  is  not  the  case;  for  when  the  shoulders  are  born, 
and  the  head  is  in  the  pelvis,  the  face  is  directed  to  one  side  or  the 
other,  exactly  as  in  the  sucro-auterior position;  and  a  precisely  similar 
turn  is  ell'ected,  the  face  fulling  into  the  hollow  of  Che  sacrum ;  so 
that  the  foetus  in  its  exit  makes  a  semicircular  rotation,  the  face  being 
placed  forwards  at  the  commencement  of  labour,  and  being  expelled 
through  the  outlet  over  the  sacrum  and  perineum.  Dr.  Ramsbotham, 
from  whom  the  above  description  is  taken,  says  farther,  "  I  believe 
that  in  no  instance,  if  the  case  were  left  entirely  to  nature — provided 
the  child  and  pelvis  were  of  the  common  size  and  form  —  would  the 
face  be  expelled  under  the  arch  of  the  pubis."  Dr.  Collins  also  con- 
firms it.  Dr.  Naegeld  mentions  this  last  as  a  deviation  from  the  ordi- 
nary mechanism  of  breech  cases.  He  also  describes  another  deviatiun, 
in  which  the  chin  departs  from  the  breast,  and  the  head  enters  the 
pelvis,  after  the  birth  of  the  body,  with  the  (»cciput  pressed  again>t 
the  nape  of  the  neck,  and  the  vertex  corresponding  to  one  or  other 
ilium  of  the  mother.  As  the  head  presses  lower  into  tho  cavity,  the 
vertex  turns  gradually  more  and  more  b:ick wards,  so  that  wbvn  the 
trunk  is  born^  tho  sroh  of  the  craniuiL  is  directed  to  the  hoUuv  of  tlie 
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And  the  mforior  surface  of  the  lower  jaw  to  tlie  sjmplipis 
tmbii.  lii  tilt:  birtb  of  tbe  head,  whilst  the  under  jaw  presses  with  its 
ifif    '  rfftco  ftgttinst  tbe  m  pubis,  the  point  of  the  occiput,  with  the 

Vi  *wod  bj  the  forebend,  sweeps  jfj>*/  over  the  perioeuni;  thus 

hnngiag  lUu  oceipiiD-moDtAl  dtumetor  into  appo&itioo  with  the  antcro- 
txMUfrior  of  the  outlet. 

The  titntjrnfmA  of  breeeh  prcsentfitiona  has  already  been  given;  It 
ii  Dot  UDUAlly  difficult.  It  ninv  ha  confounded  with  the  fece,  particu- 
lar! j  where  the  bibaur  bas  continued  for  some  time,  and  the  presenting 
pRfi  is  tumid.  It  wilt  be  diKtin^ui^hcd  from  the  latter  by  the  abeencB 
of  tJie  bridge  of  the  nose,  by  the  movable,  stmjle  point  of  tbe  coccyx, 
by  the  contractility  of  tbe  f^pbincter  ani,  by  the  tubcra  ischit,  by  the 
eleft  between  the  natoB,  by  its  roundne«ts  and  softness,  and  by  the 
or|e*n8  of  penetration ,  Of  these,  however,  the  point  of  the  coccyx 
iiid  the  sacrum  are  tbe  bcft,  as  the  others  mny  be  so  altered  hy  swell* 
log  aa  not  to  be  recognisable.  Tbe  presence  of  the  meconium  is  nol 
B  Gcrtain  fri^n,  «noe  it  is  occasionally  met  with  in  cephalic  presenta- 
lioD,  where  the  child  is  subjected  to  strong  prcti^ure,  though  in  tho 
lotler  oane^  Dr,  Collins  says  it  is  more  fluid,  from  being  mixed  with 
the  discharges  from  the  uterus  and  vagina. 

The  Ahapt  uf  the  hag  of  itafers,  is  another  diagnostic  sign,  being 
leas  hemispherical  and  more  cylindrical  than  in  rcrtei  presentational 
and  more  resembling  an  intestine  in  shape. 

Aumviftition,  though  not  a  certain  tcFt,  is  a  corrobonitiTe  proof; 
the  sound  of  tbe  fcctal  heart  will  be  heard  higher  in  the  abdominal 
rtgioo,  if  the  bead  be  at  tbe  fundus  uteri,  than  if  it  be  seated  in  its 
nore  natural  position,  Tbe  same  is  true  of  the  niov€maU$  of  the 
f«Dtus,  thi^y  being  generally  felt  hictr  in  the  abdomen  in  breech  QtMl| 
lli«o  in  tht^ao  in  which  the  vertex  presents. 

Prescntatious  of  the  breech,  altliotigh  perfectly  natural  lii hours,  are 

SnefaJly  mari^  tedious  for  the  mother,  and  more  dangi  rous  for  the 
ild  than  those  of  cbe  head,  for  reasons  already  stated,  viz, ;  that 
nheOf  in  pelvic  lakiurs,  the  head  enters  the  pelvisi  if  evervthing  be 
sol  lavoiirable  for  its*  posing  rapidly  through  it^  tbe  cord  10  so  long 
OQiiiprfosf»d  that  the  child  ia  almost  certainly  lost. 

TreotmeTit,  —  Much  more  cere  and  attention  »re  requirt^d  in  the 
Irealmeot  of  theae  labour«»  than  in  those  before  described;  not  only 
lo  firoleet  the  aoft  parts  of  the  mother,  but  also  to  preserve  the  child'i 
lil^,  which  is  always  placed  in  more  or  less  danger  It  is,  therefors^ 
of  ij^rrat  imfM>rtance  that  a  corrrct  dia^nosia  should  he  made  early. 
Beiog  satisfied  that  it  ia  the  breech  whieh  presents,  the  case  rvijuirei 
oti  iiiu^rferenee  until  the  breeeli  shall  have  been  expelled  through  the 
external  |airta.  further  than  to  guard  the  noft  paru  of  the  motherp  and 
eorefully  u»  support  the  perineum*  Above  all  thing*,  the  attendant 
§1  t  draw  down  the  feet,  as  the  inexpenonccd  arc  in^  apt  to  do. 

ii,  ,  r  of  facilitating  the  delivery  by  having  aouiething  to  pnlt 

op^u  ^  iLia  practice  always  diminishing  the  aiae  of  the  diliting  perty 
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and  tbus  proUnnjtng  the  labour.  As  tbe  breech  escapes,  it  t^bould  be 
supported  aud  curried  upwards  in  the  axis  of  the  pelvis,  allowing  it 
perfect  liberty  to  change  its  position  or  make  such  turns  as  the  mecha- 
nism may  require.  Mechanical  assistance  is  rarely  required  in  these 
cases,  the  child  adapting  itself  to  the  passages  of  the  mother. 

When  the  umbilicus  appears  at  the  external  organs,  the  cord  should 
be  seized  and  gently  drawn  down  and  pushed  to  one  side;  this  wi) 
prevent  its  being  torn  and  pressed  upon. 

The  strength  of  the  pulsations  in  the  cord,  is  the  lest  eviilence  tre 
hair,  of  the  neceasifi/  for  ani/  interference. 

When  the  thorax  has  emerged,  if  the  arms  have  not  escaped  with 
it,  they  should  bo  brought  down  by  passing  one  or  two  fingers  over 
the  shoulders,  as  near  as  possible  to  the  elbow,  aud  then  drawing  the 
arm  across  the  face  and  chest  until  the  elbow  arrives  at  the  external 
orifice ;  having  delivered  one,  the  other  is  easily  extracted.  It  is  gcoe- 
rally  better  to  deliver  the  one  at  the  perineum  first. 

The  slower  the  pelvis  and  body  pass  out,  the  quicker  will  the  head 
pass,  and  the  greater  will  be  the  chance  of  saving  the  child's  life. 

The  body  being  born,  it  should  be  wrapped  in  warm  flannel,  aud 
raised  upwards  on  the  praetitioncr's  arm,  to  a  height  sufficient  to  en- 
able the  l(»ngest  diameter  of  the  head  to  become  parallel  with  the  axis 
of  the  vagina,  and  the  patient  urged  to  bear  down. 

If  the  head  be  delayed  while  in  the  vagina  there  is  danger  of  losing 
the  child;  the  extent  of  this  danger  will  be  estimated  by  the  pulsar 

Fig.  309. 
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\m  tl»*^  eor*!.     A?  in  roost  cufcs  the  tend  will  be  found  with  tho 
in  the  bolh^w  of  tbo  Fiicrum,  the  ileliveij  tauy  be  baBtened  hy  Id* 
jucing  one  or  two  fihgers  of  the  left  haod  inin  the  moutb,  and 
siiig  the  chiD  upon  the  breast,  at  the  same  time  cair^iDg  forward 
tb^  boily  of  the  child.     (Fig.  BOD,) 

If  %h\9  U\\,  the  perineum  should  be  pressed  back  so  aa  to  allow  tho 
itvof^berio  atr  to  enter  to  the  respirtitorj  organs,  or  a  qutll  ahould  be 
inlmduced  into  the  uioutb  of  the  tbild,  as  recommended  by  Prof.  D. 
Gitbort,  tbrottgb  whicb  re^piratioti  may  be  carried  on.  The  cbild^  Iq 
thii  way,  may  be  saved  till  the  expulsive  effort*  efiect  the  delivery, 
dbtitild  tbeee  tnearts  fail,  and  the  child  be  in  dnnger,  the  forceps  should 
b«  ai  hand)  and  the  child  be  delivered  by  their  nfaistance. 

If  it  sbotild  happen  that  the  body  ia  expelled  with  the  face  ante- 
Hor.y,  and  the  chin  ebould  lodge  upon  the  pubes,  it  ebould  be  carried 
hart,'tcnr<h,  and  the  chin  dnwn  down  by  the  finger  inlruduced  into  the 
iith>  The  renin  indrr  of  the  delivery  and  ibe  after  treat  me  nt^  are 
Name  aa  in  vertex  presentsitjons* 
i*$tmiktah'tm9  of  the  infrrior  rjrtremidfu. — What  haa  been  aaid  in 
to  the  danger  of  breech  prcj^cntationg*  npplie.^  with  even  murh 
f  tboae  of  the  tower  extreinitien.     In  this  Gutter  caie  the  cfiild 

eonpared  to  a  conr,  the  apex  of  which   preseulti  (Lself  fitnt. 

conr^e^  under  these  circiiui^rancuif,  the  prc^^ure  upon  the  child  ia 
oonitantly  iDcreasirig  as  it  de&uLZids,  and  the  external  parta  not  having 
beeo   thorrmghly  dilated, 


whan  the  body  is  born  and 
tiie  bead  engages,  it  ia 
mueh  ttiore  liable  to  prove 
fiUal  to  the  child  in  eon* 
•^queuee  of  the  detention 
that  almost  unavoidably 
iQ#llca ;  the  prmpkosUy 
lli«f«fore»  10  Buch  cases  is 
lam  favonnble  than  in  a 
mmpi^  hrtrrh  pret^-n  tat  ion, 
—  jOur^iifit,  V  rese  n  ta- 
ll ciiia  of  the  feet  may  be 
rvadtty  diaiinpiiithed.  Be- 
fore the  meitibrines  have 
tnpiured,  the  bag  of 
Watera  often  protruilcs  in 
a  iDOfo  cyliDdrical  form, 
er  like  the  finger  of  a 
glcnrei  aod  'we  discover 
ibal  the  pfegenting  part 
{■  dpr/  tjither  tho 

At  this 


Fig.  SIO, 


wo    cnnnitt     n  .I'IlV 
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the  Btiperior  or  inferior  extrciuity  that  presents.  After  the  mem- 
branes have  ruptured,  the/x/<  will  be  recognised  by  i(s  greater  length, 
by  the  rounded  instep,  by  the  uniform  length  of  the  tocR,  by  the 
absence  of  a  thumb,  and  by  the  presence  of  the  heel  with  the  ankle 
boi»e  on  either  side.  The  knee  may  be  distinguished  from  the  elbow, 
with  which  it  is  liable  to  be  confounded,  from  the  fact,  that  it  is 
thicker,  that  it  has  two  prominences,  and  a  deprei^sinn  between  them ; 
while  the  elbow,  which  is  thinner,  presents,  between  the  two  prumi- 
Dences,  a  projection,  in  which  it  seems  to  end.     (Fig.  311.) 

Fo^itiom  of  the  fvci. — Most  accoucheurs  enumerate  four  positions 

for  footling  presentations, 
Fig.  311.  viz.  J    1st.  Ilecls    behind 

the  left  acetabulum,  luins 
in  front  and  to  the  left. 
2d.  Heels  behind  right 
acetabulum,  luins  forward 
and  to  the  ri^ht.  3d. 
Heeltf  behind  the  pubis, 
loins  directly  in  front. 
4th.  Heels  to  the  pro- 
montory of  the  sacrum 
There  are  others  who 
enumerate  six,  corres- 
ponding with  vertex  po- 
sitions, and  others  again 
as  many  as  eight,  corres- 
ponding with  those  of  the 
Facrum  mentioned  in  the 
beginning  of  this  article 
(Fig.  310.) 

Following  the  arrange- 
ment adopted  in  relation  to  breech  presentations,  wc  ^numerate  but 
^»ro,  viz. :  a  vafrafiro-anteriorj  and  a  cahnnef>'}Hjttcr{or,  1st.  A^yjien 
the  heel  is  directed  forwards  and  the  toes  backwards.  2d.  AVhen  the 
heel  is  backwards  and  the  toes  forwards.  The  former  is  the  more  fre- 
qtient,  and  both  correspond  to  the  two  classes  of  breech  preseotatioDi. 
(FiK.311.) 

The  prtsitmn^  of  the  kncrs^  have  also  the  same  varieties,  the  anttrinr 
parts  of  the  leg  corresponding  to  the  sacrum  and  the  vertex;  audu 
they  arc  commonly  converted  into  footling  cases,  they  do  not  require 
a  separate  description.     (Fig.  311.) 

X/fchanism. — The  feet  meeting  with  no  rei^istance  to  fix  them,  tre 
liable  to  change  their  position  during  their  descent  until  the  hips  enter 
the  brim,  which  they  do  precisely  as  in  breech  cases;  the  mecbaniidn, 
therefore,  is  the  same,  and  does  not  require  a  further  description. 

Treatment. — The  same  rules  apply  to  the  treatment  of  prescntatioM 
of  the  inferior  cztreniities  that  were  laid  down  in  breech  caeea,  witk 
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iddfiiioiiB]  oauii'^i},  not  to  ^irid  to  ibe  trmpieriton  to  pvU  tlmtn  U>e 
tlie  dJlitiog  pftrt  is  ^eady  too  ftiiall  for  safety.  And  if  it  be  diiui- 
bj  thii  pfoocdurp,  the  chiJd  will  slmoti  ceitmii^y  b«  lost  by 
upon  the  cord  dtiriog  the  deEocul  of  tbe  lleid 
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Prtfemafnm!  ta}tcmr  or  dt/rtoria^  Bignifies  i  f»«Uy»   or  irregnlar 

kboor,  the  entitle  of  which  is  anfavoursblei  and  io  which  the  u^sist- 

^tice  of  the  ohetetriclao  becomes  necessary.     It  will  bo  reQi(*mbered 

bnt  this  defioUion  applies  to  »U  ca^e?  of  labour,  without  reference 

ifb«r  to  prescDtatioD  orpodtioti,  io  which  tuanual  aasiataooc  beootDM 

Aocofdtitg  toTelpcan,  thecaw^fi  that  reoder  labour  difficult,  depend 
ithcr  upon  the  mother  or  the  child.  Some  of  them  are  unforeseen^ 
do  oot  ocf^ur  till  the  monieot  of  parturition  j  the  title  of  acrtJrvfai 
paj  be  ippropriated  to  them.  Others  ciist  1*  '  V  i  and  render 
he  labour  necestarilj  difficulty  the;  merit  the  ition  of  |>r#p 

-ijfiing  causes, 

Thf*  ne^dt-ntaf  causes  are:  anjseriouB  diseaRe,  such  oa  ioflammatkon 
re'  in  or  its  covering:;*,  the  lungf,  pVum,  peritoneum,  or  utt^rus, 

('A  b   takes  plncc  during  labour;   any  hcniorrlir^irr   ^nfficientlf 

ihandant  to  endanger  the  life  of  the  mother,  or  her  eonvul- 

syncof>e,  laceration  of  the  womb,  tho  prero&tii?  ^     of  the 

;  hernia,  aneurism,  aathmaf  great  debility^  t^c.,  aud  some  poeiltoiia 
t  do  not  become  bad  until  after  the  Ijrst  paiim. 

isting  oansea  are :  defonnitied  of  the  pelvis,  malformation 
f  of  the  urgaoa  of  generatioui  calculua  in  the  hUdder,  hbroua 
other  tumours  in  the  excaralion,  deformitiea  io  reapeel  to  height, 
initersf*  »"''•«<  '^4.  monatroos  oonformatiou  and  diseaaea  of  the  fa»tuat 
Ai  th>^  t  eaoaea  are  in  reality  only  complieationo  of  )aboiir» 

foIlaw»  iiiai  4  r/J»/oriVt  comprises  a!  1  caaea  of  complicated  hibouri  ta 
^utofia  comprehends  all  simple  labours. 

Prom  the  occurrence  of  any  of  the  above-mentioned  oanaes,  one  ol 
be  following  operationa  may  become  Deec:>jtar^\  to  wit:  turning^  the 
'  '«  o/ the /orcfpij  or  craniotomy.  The  first  of  thcw  moat  fre- 
i-oomea  oeceKiry  in  caaes  of  trayaverpe  po5itit)na  of  the  child^ 
aj^  ih  jn  scntations  of  the  shouldem.  As  the  mode  of  proceeding  in  the 
aamc  whenever  the  operation  becomes  neocftary,  it  will  be  described 
only  in  eaaea  of  ahtmldcr  prcuntatknu. 

raaamitrAnosri   o?  rna   aimaioa  ixTaasiiTiii. 

In  almoiit  all  ra*cp  of  this  kind  it  ia  the  ahoulder  which 
11  ;'at  the  KujMtrigr  straitf  but  it  may  bapficn  that  inatcad  of  a  ahotiJ- 
lirj,  a  hand  nr  elbow  may  be  pruln*- "♦  -»t]1»  when  ibey  J^*^'  ii-KnM^J 
til  a  ovrtain  degreei  U  la  the  aboul  ixlU  thtatnit  nta 

the  obatructioo.     Tbe  daaoent  of  \u^  uum  ur  hand  add  UuL^im^  l^  ikr 
4T 
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difficulty;  indeed  it  ih  rather  Berviceable,  since  it  assists  us  in  our 
diagnosis,  and  does  not  at  all  interfere  with  the  succes-^ful  tcroiiDation 
of  the  labour.  In  this  respect  it  differs  from  breech  presentations,  in 
which  the  descent  of  the  feet  is  altogether  to  be  avoided. 

In  all  casvs  of  shoulder  presentation  the  back  of  the  child  either 
looks  forwards  towards  the  abdomen  of  the  mother,  or  backwards 
towards  the  spine ;  the  former  is  twice  as  frequent  as  the  latter. 

It  need  hardly  be  said,  that  in  the  majority  of  such  cases,  the  deli- 
very is  impracticuble  except  by  art,  although  there  are  cases  repcirted 
of  what  is  called  spontaneous  eoolutionj  in  which  the  child  has  riyhtal 
itself,  the  arm  and  shoulders  receding,  and  the  breech  descending 
in  its  place,  the  labour  being  completed  by  the  unassisted  efforts  of  the 
mother. 

Although  spontaneous  evolution  may  take  place,  it  is  more  con- 
formable to  the  dictates  of  prudence  and  humanity  to  turn  the  child, 
and  bring  down  the  feet,  or  restore  the  head  to  its  proper  place. 

Causes, — There  have  generally  been  enumerated  but  two  gR^nt  pre- 
sentations, viz.,  the  cephalic  SLud  pelvic, —  all  others  are  but  devianoufl 
from  these.  As  footling  and  knee  presentations  are  deviations  from 
the  breech,  so  are  those  of  the  shoulder  from  cephalic.  A'arious  cau!>e8 
have  been  enumerated;  among  them  are  particular  positions  of  the 
mother's  body,  inclination  of  the  womb  or  of  the  straits  of  the  pelvis, 
sudden  and  irregular  movements  of  the  foetus,  irregular  early  con  tac- 
tions of  the  woiub,  and  irregular  distenpion.  Dr.  Kigby  concludlts 
that  the  causes  of  arm  or  shoulder  presentations  are  of  two  kinds,  viz., 
when  the  uterus  has  been  distended  by  an  unusual  quantity  of  liquor 
amnii,  or  when,  from  a  faulty  condition  of  the  early  pains  of  labour, 
its  form  has  been  altered,  and  with  it  the  position  of  the  child. 

Dr.  Meigs  looks  upon  obliquity  of  the  womb  as  the  great  cauM. 
When  the  fundus  fulls  over  to  either  side,  the  action  of  the  uterus  is 
oblique,  the  head,  instead  of  engaging  in  the  superior  strait,  strikes 
against  the  brim  of  the  pelvis,  and  glancing  off  from  thence,  is  turned 
upwards  into  the  costa  of  the  ilium,  while  the  shoulder  desceuds  oi 
engages  in  the  su(»erior  strait. 

Diuynosis. — It  is  only  when  the  labour  has  commenced,  and  indetd 
made  some  progrei-s,  that  a  shoulder  presentation  can  be  positivtlj 
detected.  It  may  be  suspecttJ,  if  we  are  unable  to  reach  the  preseDt- 
ing  part,  if  the  os  uteii,  though  flaccid,  opeus  slowly,  if  the  bag  uf 
waters  is  cylindrical,  or  like  the  finger  of  a  glove,  and  if  the  uU;rui 
ceases  to  act  after  the  membranes  have  been  ruptured  for  some  tioie. 
We  can  only  pttsiuvelt^  detect  the  presentation  by  distinguihhing  tba 
different  parts  of  the  child,  as,  for  in&tance,  the  spinous  process  of  the 
scapula,  the  clavicle,  the  round-shiiped  shoulder,  the  aiilla,  the  ribi» 
the  arm,  and  in  some  cases  the  hand  when  prolapsed,  disiinguisbed 
from  the  foot  by  the  means  already  pointed  out.  The  aspect  of  the 
|»alm  of  the  baud  will  mark  whether  it  be  the  right  or  leA.   The  diag* 
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wm^  IwlwecD  tfaft  hre^rh  and  the  nJiouhhr  will  3«  easj,  if  the  dUtio* 
gut«bing  murks  of  the  U>rxi\vf  *re  rciiM*riib<*red. 

PttMiiiufiM,  —  There  lire  two  poBitiocig  for  ibc  premutation  of  e»t*h 
nhouldcTf  tb  ,  u  fini  Rtid  t^mtd  for  the  ritjht  sh/uidet  j  and  a  ^r«l  and 
§mtmd  far  the  ft/i.  In  bofh  the  first  petitions  the  bead  is  oo  the  left 
of  Ibe  niiither,  acid  in  both  the  8(HM>nd^  on  the  rii^bt.  Ab  ahoulder  pre- 
tetatatiuns  aro  devbtiutia  rroni  verirx  p reset) ttiti<»TU9,  the^r«/  poeiitioos 
tre  the  nioftt  cnmmon.  Tbeee  pr^itiaiia  aro  called  the  dorao-puhic  and 
tiorvt-^at  ral  of  the  right,  ood  dor*o^$acrul  and  dorw^jmbic  of  the  left 
•houlder 

Hiytit  Shotn/drr. — Firtt  potiifon,  ^ight  dorsopttbtc,  —  The  head  of 
ibe  child  is  U>  the  l*/l  of  the  mother,  the  bfick  of  the  child  is  tuwarda 
tht /rofU  of  the  inofhcr  (dorBo-pubie )«  and  the/ac€  gf  the  ebild  with 
ill  luea  and  feet  look  towards  her  back.  (Ftg.  312.) 

Fig.  812. 


Steontl  poKiiion,  riyht  darmh^acral — The  head  of  the  child  fa  %A  th« 
|f^4r  of  the  mother,  the  hmk  of  the  rhild  towards  the  hnrk  v(  the 
er  (donic»-tior»lX  ^^^  the  ftr^  ^nd /rotU  of  the  child  Io4>k  towards 
fionl  of  the  mother.  (Fig.  818,) 
Jkft  Bhouidrr^  U/l  dor»a^$aeraL  Pint  po§tiian. — The  head  i«  on  the 
tho /ire  Aud  front  of  the  child  Juok  iWwardit;  and  the  Imck  la  to 
back  uf  the  moUier  (dorao-tacral  of  the  left.) 
JSeoomd  pit$ui€m^  Is/t  i/i*ntt>  ptd*ic,  —  The  head  is  to  the  riyA/,  the 
siid//t/nlof  th*t  rhiU  liHik  bsickwanls,  and  the  back  is  towards  the 
the  Diothir  f  the  left). 

moiL — Uav  1  that  th*;  oaae  is  a  a/kon^fir/Hf «fiM 

f|  the  todkiitiou*  ^c  Ut  deliver  hj  tbe  operation  of  turniniff  or 


I 
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Mt(>f4  for  tbo  mothrr,  since  it  pres  the  nttendiint  more  complete  con- 
In  il  of  tUe  ciif«?.  It  b  the  mode  of  delivery  now  almost  lioiversailj 
^.*f.trd,  both  in  this  country  und  Kiirope,  ^H 

J/r/Aoc/  o/  ProctffHrr — The  opcmtion  ouf^ht  never  to  l>e  ftttempted  ^| 
lill  the  m  uteri  is  th'/rife^f,  or  dihitahft ;  the  fitteit  moment  is  when 
iba  ot  nU»ri  18  fuUif  tlihttff  and  the  membranfn  unrvpturrff.  If  I  be 
30  uteri  is  rigid  and  unyicldiD^,  the  proper  means  of  rolaxiDji;  it  should 
^  fir»t  adopted ;  the  rectum  and  bladder  ehoutd  also  be  thoroughly 
evacnaledf  and  the  position  carefully  asrcrtnlned. 

The  pnticnt  should  be  plnced  lu  the  position  most  eonvenietit  to  the 
OjptrmU^r;  ^ome  recocnmend  that  oo  the  biu^k,  with  the  hips  on  l<he      fl 
ed^  of  the  bed,  aod  the  knceg  lupported  by  assi^tuiyts ;  non»e  on  tbo       " 
band^  and  knees;  others  prefer  the  ordinary  po^iitioa  on  the  left  side. 
The  choice  of  the  hand  depends  on  the  positioo  :  the  rule  is,  use  thnt      ^ 
hand  itho§e  palm,  when  opri^^d  \n  the  catntj/  vf  the  ts^omh,  loatm  to*      H 
tcnrdg  the  abdomen  of  the  rhiid.     Some  recommerid  the  um  of  the      ^ 
hgbt  or  left  handf  according  as  either  is  niost  convenient.     It  should 
be  well  oiled  on  the  outside,  and  introduced  in  a  conical  form,  into  tba 
vagiQi,  during  a  pain;  it  will  then  be  ready  to  enter  the  os  uteri  ai 
«oon  aa  the  pain  gora  off.     The  preaeoting  arm  is  never  an  impedi- 
Bient^  and  should  not  be  removed. 

\Vheu  the  metiihranpR  remain  unruptured*  the  hand  should  be  con- 
lly  inMnuatt*d  between  them  and  the  uterua^  until  the  feet  (or  vrtr  fitot) 
are  fouod^  alwaya  atappiog  and  opening  the  hand  on  the  accessioo  of 
a  pttio. 

He  certAiD  that  it  is  a  foot  that  is  jsrized,  AW  rupture  the  mem* 
Waoca  and  draw  the  feet,  or  foot,  with  a  waving  motion,  slowly  into 
tb«  pel  via.  By  this  method  the  )i(|uar  anmii  \a  rctainf^i,  the  uterua 
kept  diatended,  aod  the  child  turned  with  as  great  facility  aa  in  a 
••  bucket  of  water." 

The  act  of  turning  should  be  accomplii^hed  during  an  ^Utrvat  of 
pain,  thu*  the  danger  of  rupturinp  tho  wouih  will  be  avoided.  Kxter> 
nal  prvfsure  with  the  unoccupied  hand  favours  tho  version  vtry  eon* 
•iderably,  and  should  never  be  ne^lertf^d.  In  turning,  the  feet  shonld 
|>^  l.....M./t,(  over  the/r«n/  of  the  child,  and  not  over  the  hack,  thua 
a  s»hH;ation  of  the  spine. 

i  M.-  r,iirortion  nhould  be  ai^eomplished  r^irrin// a  pain,  always  re- 
iii^mb<*ring  the  axis  of  the  pelvis,  and  b**ing  <«reful  not  lo  phice  the 
Ibatna  in  a  wron£  podtion,  but  endeavouring  to  n^  V  **  fice  full  into 
the  hollow  of  the  witTum.     The  ra^e  is  now  n  ne.      When 

ike  B»einbmfiea  are  ruptured,  and  the  wntt^rs  dr^iiruii  oA\  additional 
ara  ie  peeewary  nol  io/orre  the  uterus,  but  to  endeavour  to  promote 
frl«¥aiion  by  the  proper  meatiSp  and  above  all  to  use  gontleneai  la 
Ol^rer^ming  the  cMitrartions. 

It  ta  conaidtf^n  d  advi^^nblc  by  somr  pmctitionem  to  turn  by  one  foot 
osily,  rnaftnuoh  as  the  brt^tt  h  with  the  thigh  turned  un.  i»  more  bulky 
ike  hipa  with  the  thigh  extended;  tke  paasage  irill  be  better  pre- 
47* 
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pared  to  admit  the  quick  traosit  of  the  child's  head,  opoo  which  the 

safety    of     the    infact 
Fig.  815.  depends.    After  the  case 

_    _  „    _         has  been  converted  into 

a  footling,  it  should  be 
treated  as  though  it  were 
80  originally,  that  i», 
left  as  far  possible  to 
the  natural  ezpuloivc 
powers. 

Version  in  crphnlu- 
presentations,  is  accom- 
plished by  the  same  me- 
thod of  proceeding :  the 
same  rules  applying  fur 
the  choice  of  the  band, 
&c.,  as  in  shoulder  pre- 
sentations. This  opera- 
tion sometimes  becomes 
necessary  in  hemor- 
rhages before  delivery, 
either  accidental  or  uu- 
avoidable;  convulsions; 
prolapsus  of  the  cord; 
syncope;  &c.,  thus  con- 
verting     what      would 

othcrwiBc  have  been  a  natural,  into  a  preternatural  labour.    (Fig.  315.) 
When   the   operation   of  turning  is   entirely  impossible,  it  oiaj 

become  necessary  to  deliver  the  mother  either  by  exvitceration,  or 

decapitation. 

THE   FORCEPS. 

It  would  be  manifestly  out  of  place,  in  a  work  of  this  kind,  to 
enter  into  a  detailed  history  of  the  forceps.  Suffice  it  to  say,  thai 
although  hinted  at  by  the  ancients,  we  find  no  record  of  their  dis- 
covery or  application,  till  the  beginning  of  the  seventeenth  century, 
when  Dr.  Hugh  Chamberlayne  published  a  translation  of  Mauriceau, 
in  the  preface  of  which  he  declares  that  his  father,  brother,  and  him- 
self, **  have,  by  Ood's  blessing  and  our  industry,  attained  to,  and  long 
practised,  a  way  to  deliver  women  without  any  prejudice  to  them  or 
their  infants."  '<  By  this  manual  operation,  a  labour  may  be  despatched 
(in  the  least  difficulty),  with  fewer  pains,  and  sooner,  to  the  great  ad- 
vantage, and  without  danger,  both  of  woman  and  child." 

The  merit  of  the  discovery,  therefore,  seems  to  rest  with  Dr.  Fanl 
Chamberlayne,  by  whom  and  hia  sons  it  was  kept  a  profound  accrrti 
till  about  the  year  1715,  when  it  was  made  public.  Since  that  tiM^ 
|ho  iiutnimeut  hat  undergone  various  modifioatious,  always,  howaftft 
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tffiing  tb^  general  form  originully  given  to  iL  Th«  Ktjglisb  gene* 
rally  preftT  the  hhort  fortep8»  the  Fn3tich  and  0<?rn»aD  the  lung*  la 
thb  couDtry  the  long  forceps  iire  most  generally  used* 

Tbe  forcepB  are  iotenJed  tor  tfie  extniction  of  the  ohild'i  head,  and 
me*thin^  d$e.  They  possops  (he  twofold  power  of,  l»t,  graspint*  and 
'•lightly  conipfcs^ing  the  eltild's  head  ;  t2d^  that  of  acting  as  a  lever  of 
the  first  kind,  and  as  an  extractor.  They  are  to  be  applied  to  no  other 
poirt  of  the  child'fi  hc^dy  than  the  head,  and  are  not  de^isned  to  h^ 
uivd  in  cases  of  prenmture  delivery,  or  where  ihe  head  is  Jar^er  than 
oataral  from  ttbaoriii:iI  growth. 

Fig.  am 
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Ttiii  ifiitFomeDt  eonahiU  of  two  bnnehea  or  pieoest,  ona  tnieiHlcd  to 

lifted  by  the  right  hand,  the  othvr  by  thi*  left     Tho  fir»t  ia  ealM 

be  ti^Si  hand  blade;  th«  sicondi  the  ^/)  hnutl  hLid«t,  or  bmndu 

Kuk  bruDch  ootiaiata  of  thno  parta,  viz, :  ihc  btMlit«  ^r  duui|  tlie 


male  blade,  and  a  notch  in  tfie  of  her,  Ciilkd  i\\ 
wineh  id  tlie  German  li»ck  ;  or  a  tinu-h  in  tli 
li^ftf  and  ill  the  lower  surface  of  the  right  braoc 
lock. 

The  orierinal  forceps  (and  at  this  day,  ma 
ceps)  were  straight  \%\  the  direct iim  of  their  le 
only  one  curve,  llmi  whieh  applied  iteclf  to  t 
Stucllie  and  Levret,  both  about  the  surne  liun 
new  curve  on  the  ed^ei*,  so  as  to  adupt  ihcm  U 
Thi.s  modification  is  tl)  ere  fore  often  spokco  of 

(Fig.  3ia) 

The  "  ccleciic /orrtpg,**  aa  modified  by  Profei 

Fig.  »17. 
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Wwfty  of  Peons) Uinta,  eombineft  the  »<Jrnntftpo,«»  of  bo«li  the  long 
sod  ftliorl  forcepi.     Fi^,  *i\7  rcpicsfiitii  tUtm  ;  <^  Kick;  ^,  bluut  bcx)k 
p     «l  Mtd  of  btodie  J  r,  </,  claui ;  r,  /,  the  *ei)e»lr|D.' 

*  "n)*-  '  'IrseHptkm  of  ih1»  nodiflciitioo  ©f  the  forcep!«,  is  pvfo  by 

Ih*.  I!'  f:    ''The  grtftt  oljeot  of  the  Ibrccpj  la  to  extract  tb«  liewl 

of  the  i<Ltu^  irurQ  Ihe  inutbcr*i  ui-gnn«,  in  ituiUbl«  casm*^,  without  ii^arj  to 

llic  moOtAr  or  chilil.     \i  is  uoUnUtu^  thiht  injiiriea  lo  oiie  or  botti  pnrti^^  fro* 

L      ^umnlly  result,  exctling  ft  tiiin  wi»l1  fitandeU  lir^nd  of  thra  m^trument  lo  tht 

V    ^iiiii  of  females,  ntuj  evt*u  of  phyj^innns.      Mnuy  cnuacs  contribute  to  thift 

I     Itofurtutinti*  rcnulL     Mo  i,ioubt  tnucU   depvnda  on  the  tuo.  weight,  itnd  «ipe> 

mmWjr  ou  the  form  of  the  inKtrumiMit  etiipb>>pd,  &  fact  coulimiiMi  by  ihe  nliuo^C 

I       inii  utile  ruble  ▼fiHeti^  wlich  have  been  «u^gefitr<K     The  iiiftniiiiifntt  ax  hertv' 

tftfure  iiurd,  '  !"y  imperfect:  and  the  one  now  Niif£|fef^t(*d»  in  preseutcd 

Utidrr  thi;  Ml  uit,  while  it  mitiutains  nil  the  cxcelliMicii^a  of  the  former 

▼•Hrfies,  th»'  nijuFiun^  11  fiufficem  lire  portly*,  if  tiot  wholty,  nvoidftl.     It  Is  a 

Bio4ificBtioii  of  I  be  long  French  forcep».  but  may  be  well  termed  nn  ecleeUo 

fi^rcep*.  •«  combinirifc.  oe  much  im  po^iblo,  the  pecuUftr  excelleuciee  of  tli« 

£nt(H»h,  Germnn,  ftud  Fretich  Tnrietiea. 

**  The  ftdvnntiigea  of  the  French  or  long  forceps  iirei  I  think,  many  nii<l 
decided,  ««  Ist^  by  tUeni,  noj  operution  pertJiining  to  this  instrument,  can  b« 
L  Mrrfemi^d.  There  ti  oo  ne«fc»ity  to  rary  the  fbrtii»  structure,  or  atie,  of  the 
b  jRLStrtiDieDt,  wbatercr  itifty  be  tho  pretenlAtion  of  the  he:id,  iii>  possitian,  nr  its 
M  ^lemtiofi.  2dl  By  them,  suffieient  power  ean  be  appiieil  tii  cNneft  of  tu*ce«fity, 
W  ^f,;.  I.  ^^T^rM  be  done  !>y  the  short  forccpe.  Tht-ir  li'vern^t?  in  grratcr.  3d. 
1  1 1  ess  of  the  bliides,  which,  without  dctrncting  Uum  the  utility  of 

It  I'ot,  will  allow  of  their  applicntioo  to  the  iidt^  of  the  head,  even 

to  ublitfut  and  transvcrta  positions.  Many  of  the  niudv^m  Kngli»h  forceps, 
srv  tf^  br«»ad  to  aUow  (he  proper  niAnipiiUtioii  of  the  int^trument  in  the  cavity 
i>i  ^  H.     Tb#y  rnit&Dt  be  introduced  through  the  vulva  withuot  pnta, 

9'  n  flrvt  labvura.     Tlie  French  forceps  cuu  vt^ry  g^MjcraUy  be  appUed 

n 

rnay  be  iiddt^d  an  another  advontj^ge.  that  ae  hitbit  in  the  tiat<  of  an 
iii  L  1*  AlMisportiirit,  the  practitioner  will  sooner   become  utvuprMnxrd 

•0  m  foreepa  wUSeh  he  cnti  employ  on  all  occjulons^  thau  »hen  he  eo 

^ary  ii  eontiDtiAlly :  e^pe«!iu^y  when  it  ia  r«iDeiub«red  that  miiiuttt.  ^.^ 

and  wvlUforiDed  femnlrs  of  Vtn erica,  cii9e9  fur  the  forceps  sns  uut  wr^  uume- 
foua  in  the  circle  of  any  pnutitiftner. 

'*  The  diMftdTantagefv  which  experience  ha*  tattgbt  mt  to  aiise  from  iba 
KreocJi  forceps,  are— 

*'  tut   Ita  utitieee»s*ry  weight 

*'  2*1.  The  pelvic  curve,  in  the  vartcty  moat  in  uae  In  (hia  country*  i§  boI 
Mficirntly  ftvnt  thjoce  when  the  head  is  high  in  the  pelvis,  the  perineuni 
will  be  too  41  '<i  upon,  or  •!•«  the  bladee  will  be  applied  in  Uie  tiire^- 

Kmi  of  the  r  utal  or  loagiladttial  dJaai«ter,  biatead  of  the  o:cipitu- 

aiftiitttt  fjr  ubh'iuc  dinmcter. 

**^d.   The  dtverfenec  of  the  blades  c<»niiAencing  at  the  joint  must  nteea- 

aarily  dialaad  the  vulva  (especially  iu  poatenor  ni»rgin)  preaiAiuraly,  aad 

tba  bead  it  high  up,  givea  pain  and  eodangera  the  la«eratiou  of  the 


f 
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eatra  pre' 
tiun  of  the  f*mr»l«fn,  even  of  the  parMul  pr«t»iH«»rnn*'e*,  projecting  into  tKeir 
I      opetdar-  ^ pace  ia  o«eu pied  by  the 

I     buMl^i.  diameter  of  Ihe  bei  ^ 

^^^^**^ 6iAi'   i uc  ujiiui'ss  ut  iti^  )UM.Ti»Ai  ur  cvjxi  uk;  nuriic'ca  of  the  luadea*^ 
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Tnrh'rntionft/or  then-  Use.  —  The  forceps  are  indicated,  1  at,  where 
nature  is  unable  to  expel  the  child,  either  from  a  want  of  Bufficient 

tlittt  the  margin  of  the  fenestrn.  often  inenfturins  three-eighths  of  an  inch,  ia 
luuch  thicker  than  the  external  edge  of  tlie  bliule — tncreases  the  apace  occu- 
pied by  the  instrument.  Hence  in  cnsen  of  difficulty,  where  compreasioD  ia 
emiiloyed,  contusion  ur  even  wounding  of  the  scalp  results. 

*♦  Gth.  The  mode  of  junction  of  the  French  forceps  is  decidedly  inconTenieot 
when  compared  with  the  English,  and  especially  with  the  OerniMn  mode. 

**  These  disadvantages  1  have  endeavoured  to  obviate  without  diniiniitbing 
or  circumscribing  the  utility  of  this  most  valuable  instrument,  to  which  the 
profession  and  the  )  ublic  ai-e  so  much  indebted.  My  experience  encourages 
the  hope,  that  the  attempt  has  been  in  a  very  great  degree  successful,  so  that 
even  in  inexperienced  hands,  the  dangers  of  the  forceps  have  been  materially 
lesHened. 

**  1.  The  weight  of  the  instrument  haa  been  diminished  from  twenty  ounces, 
avoiidupois,  to  seventeen  ounces. 

**  2.  The  pelvic  curve  has  been  slightly  increased,  so  that  the  perineum  may 
not  be  dangerously  pressed  upon  when  the  blades  are  in  the  axis  of  the  supe 
rior  strait.  To  counteract  any  loss  of  power  which  may  ensue  from  the  in- 
creased curvature,  there  is  an  angular  bend  in  the  bandies,  in  an  opposite 
direction,  that  the  direct  line  of  traction  may  be  preserved,  a  auggeation  of 
our  bkilt'ul  and  experienced  instrument-maker,  Mr.  Uorer. 

•»3.  The  shanks  or  commencement  of  the  blades  are  nearly  pf^llol,  diverfc- 
ing  no  more  than  is  absolutely  necessary,  until  they  approximate^e  head  uf 
the  child,  when  a  more  rapid  curvature,  than  in  the  Levret  forceps,  occurs. 

**  4.  The  proper  blades  of  the  instrument,  from  the  shanks  to  the  extremi- 
ties, are  nearly  of  the  same  breadth  throughout,  being  equal  to  that  of  tht 
extremity  of  the  French  forceps. 

**6.  The  advantages  are  a  more  secure  hold  of  the  hend,  and  eapecially 
allowing  larger  fenestra!,  so  that  the  ])arietal  protuberances  may  project  into 
the  openings,  and  no  space  be  occupied  by  the  blades,  when  properly  applied. 

**  G.  The  cephalic  surface  of  the  blade  ia  concave,  so  as  to  be  adapted  to  the 
convexity  of  the  head,  as  suggested  by  Dr.  Davis  in  his  improved  forcepn, 
heiic^  no  edges  touch  the  scalp,  and  there  is  no  wounding  of  the  tissues, 
even  when  great  compression  is  made. 

•*  7.  The  very  ingenious  and  sciontific  mode  of  locking  the  blades,  as  in  the 
German  or  rfiebold's  forceps,  by  means  of  u  conical  jiivot,  and  the  corresponJ- 
ing  oblique  conical  opening  for  its  rece])tion,  is  adopted,  by  which  all  the 
facilities  of  the  Knglisii  junction  are  enjoyed,  and  the  security  and  firunen 
of  tlie  French  joint  are  mnintained. 

"The  eclectic  forceps  weighs  one  pound  and  one  ounce,  being  nine  ouncee 
liuhter  than  the  French  forceps,  as  usually  manufactured  by  Korer,  of  lliis 
city,  and  eleven  ounces  lighter  than  a  specimen  of  Dubois'  forceps  in  my  put- 
session,  made  in  Paris. 

**Tiie  wh««le  length  of  the  instrument  (see  Fig.  317),  in  a  direct  line  from 
i  to  f.  is  IG  inches;  from  the  joint  a  to  the  extremity  6,  the  length  of  the 
handle!)  is  G-8;  fn>m  a  to  </,  length  of  parallel  shanks  is  3-5;  from  <i  to  e.  the 
proper  blades  in  a  direct  line,  ia  G  inches;  from  ee,  the  extremities,  to  f/,  the 
greatest  breadth,  8*7  inches. 

•*  I'he  scpuration  between  the  points  e  c,  when  the  handles  are  in  contact,  li 
^  of  an  inch:  from  e  to/,  the  greatest  breadth  when  the  handles  touch,  ii 
2*5  ;  when  the  separation  at  ef  is  A-O,  the  points  e  e  are  separated  to  2  inrhe«: 
the  breadth  of  the  blade  is  1  H,  slightly  tapering  to  1-7  near  e  r,  the  extremi- 
iiea.  The  breadth  of  the  fenestra  is  1*1 ;  the  thicknesa  uf  the  blade  la  *2  of 
ftn  inch.     The  perpendicular  elevation  of  the  pointa  c  e,  when  the  inalrancBl 
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|iofFir,  Of  whrn  the  labour  is  Jirirsted  bv  cortnin  miilpomtionii  of  fbe 
head  Mi  ihn  briiti,  or  in  the  cuvirj  of  the  p^rlvia;  2d,  wbeuevcr  the 
Ubuar  becomes  dan^rercmA  fr»r  mother  or  chilcif  nnd  where  the  dutiger 
qah  only  be  removed  by  bastenifijr  the  !»bonr. 

Il  is  nieaiit^  when  ihe /tjnrps  are  Uhtd»  to  ^^Tipplj  with  ihem  the 
ifiBiifficieney  or  want  of  labour-puin»  ;  biit^  so  long  hb  the  paitia  coo- 
tiii  '  •  ia  rodfioa  to  hope  thcj  will  prodtice  thoir  cfiect,  aod  ihere- 
flu  waitinji. 

ihr  Jiijt  Binge  of  hhtmr  muxi  be  fomplffeff^  that  \%  the  on  uteri 
inust  be  dibted,  tnd  the  mcmbnincs  broken^  br-fcire  the  attempt  19 
tfiftde  ta  apply  the  forceps.  They  are  never  to  be  uaed  ns  ditafon, 
Caro  itiuat  be  Uktn,  buwevert  tbat^  from  sti  aversion  to  the  employ- 
oient  of  iiistrumentJi,  tbetr  use  is  not  too  Inug  doliived,  nnd  thus  the 
benefit  to  be  derived  from  their  appliefttion  be  entirely  lost. 

The  ninjtt  fuvnurnble  esse  for  their  application  is,  where  the  hend  is 
■I  the  inferior  stniit ;  the  nearer  the  head  is  to  the  external  orjran*, 
the  DJort  readily  may  the  instrumfnt  be  adjusted  to  it,  es^peeiully  if 
roiaiwn  have  taken  place.  It  is  vt^ry  rarely,  if  ever,  necessary  to 
atvplj  tbecD,  where  the  head  has  not  yit  pai^«  d  the  Ruperior  straif. 
The  foreeps  ^hontd  alwsys^  if  poutthh^  be  spplird  over  the  ear*  of  the 
child  \  it  is  a  j^ood  rulcp  tborefore,  alwa)s  to  find  this  part^  before  pro* 
oeeding  to  apply  them* 

Mrfhud  ef  Application, ^-^ti\\u^  determined  to  apply  the  foreeps, 
IIm  same  general  rules  should  be  observed  as  in  turning,  vtx, :  rrneu- 
mim  the  bladder  and  rectum  ;  draw  the  patient  to  the  ed^<^,  or  (<rde  of 
c]m  bed,  havinir  prevtouf^ly  protected  it  from  injury,  sod  plitce  ber 
either  on  her  ba<k  with  the  feet  supported ,  or  as  the  Eofzlii^h  prnrii- 
llQfiieri  preferf  on  her  Ief\  side.  The  necessity  and  nature  of  the  npe- 
ratioo  abould  always  be  explained  to  the  patient  or  her  friends,  before 
{iffoeeedin^  to  its  performance. 

Tile  instruments  i^^hould  aiwsys  be  41*8 nned  and  well  anointed  before 
oiinp  therop  and  some  mild  unguent  i^hould  sIn)  lie  applied  to  the 
eaiernal  organs,  and  the  patient  protected  from  exprisure  by  a  sheet 
f*r  blanket  thrown  over  her  The  ^reat  iroportjince  of  a  prrrrV  know* 
ledgff  of  the  poutifm  0/ the  head  should  be  impressc'd  upon  the  mind 
"'the  practitioner/  before  commencing  this  operation. 
Which  Uatfe  m\t*t  6e  introduced  fir  tt  T — In  this  country  and  ©n  the 
eontitieut,  where  the  loop  curved  forceps  are  used,  very  explicit  diree- 
Ittifia  are  laid  down  for  the  choice  of  the  blade.     In  England,  whero 

is  ao  a  horiiontal  surfkee,  is  S4  ioehaSp  which  indicates  tht  degree  ef  eiirt»> 
tart  of  Ilia  bind*, 

**  Th«  flaTiitioo  of  the  ha»<nt8  near  tht  Joiot*  aha? a  iht  same  herSsfiaial 
line.  Is  1  '8  (iiiclu4Jing  the  thickness  of  the  htades),  wbicli  iotlisataa  the  extaol 
of  Uia  angular  bend  in  the  hitidlea/* 

h  r%rthi\  peraial  of  thr«e  jiitJiclous  n^marVt  of  ProlVsaor  Bodj^e,  will  im- 
lifMi  tilt  Mutlefit  ifllh  Iha  sdvantagcs  of  the  eclectic  for^epap  and  will  teodei 
asjr  Canber  isearipttea  of  ll&ia  itiatrvacnt  wmaeaaaary. 
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6C4  OBSTETRICS. 

Ihe  abort  straigbt  forceps  are  employed,  it  Becme  to  be  a  matter  of 
iudifference  which  is  applied  first,  the  general  directioDfl  being  to  apply 
that  blade  first,  the  lock  c^  which  looks  forwards.  Tho  following 
directions,  therefore,  apply  to  the  use  of  the  long  curved  forceps.  Let 
the  student  remember,  in  the  first  place,  that  the  forceps  are  to  be 
applied  perpendicularly  to  the  transverse,  and  parallel  with  the  occipito- 
mental diameter  of  the  child's  head.  As  a  general  rule,  the  ie/i  hand, 
or  nuxle  hlade^  should  always  be  introduced  y£r«<. 

Occipitoanterior  position,  whore  the  vertex  presents  and  rotation 
has  taken  place.  The.  left  hand,  or  male  blade,  is  to  be  taken  in  the 
left  hand  as  a  writing  pen  is  held,  two  or  three  fingers  of  the  right 
hand  are  to  be  introduced  between  the  left  side  of  the  vagina  and  the 
child's  head,  so  that  their  extremities  may  touch  the  os  uteri;  the 
handle  of  the  instrument  is  first  raised  up  high  in  front  of  the  woman's 
right  groin,  so  as  to  bring  the  other  extremity  in  the  line  of  the  axis 
of  the  vulva,  into  which  it  is  next  gently  and  slowly  introduced  in  the 
interval  bet ireen  the  pains;  in  proportion  as  it  enters,  the  handle  is 
by  degrees  brought  from  above  downwards,  and  from  right  to  left, 
towards  the  median  line.  The  point  of  tho  ins^truroent  must  be  kept 
carefully  in  coutact  with  the  child's  head,  and  no  force  used  in  the 
introduction.  It  is  thus  moved  onwards,  making  it  follow  the  left 
pO'»tcrior  inclined  plane,  gradually  deprcsbing  the  handle  until  the 
instrument  has  been  placed  by  the  side  of  the  child's  head  in  the 
direction  of  the  occi  pi  to-mental  diameter.  The  handle  is  then  to  be 
given  in  charge  of  an  assistant,  and  the  ritjht  hand,  or  female  hlade^ 
to  be  taken  in  the  right  hand  in  the  same  manner  as  before,  while  the 
fingers  of  the  lei't  are  to  be  introduced  between  the  right  side  of  the 
vagina  and  the  child's  head.  Upon  these,  as  the  guide,  the  blade  is 
to  be  introduced  as  bi'forc  described,  gradually  depressing  the  handle 
till  it  conies  in  contact  with  and  crosses  the  blade  first  introduced ;  the 
two  are  then  to  be  locked,  anc^the  adjustment  is  completed.  Care 
should  be  taken  that  nothing  be  entangled  in  the  lock  of  the  forceps, 
by  carrying  the  finger  round  it. 

Should  the  handles  of  the  forceps,  when  applied,  come  close  toge- 
ther, probably  the  bulk  of  the  head  is  not  included  between  them,  and 
therefore,  when  we  acted  with  them,  they  would  slip. 

If  the  handles,  when  locked,  are  at  a  great  distance  from  each  other, 
they  are  not  accurately  applied,  and  will  probably  slip.  Allowance 
should  be  made,  however,  in  these  estimates,  for  the  different  dimea- 
bions  of  the  heads  of  children.  When  the  instrument  is  thua  adjusted, 
a  blight  compression,  and  traction  should  be  made  in  order  to  be  sure 
the  suft  parts  of  the  mother  are  not  included  in  the  grasp  (which  if 
known  by  her  complaints),  and  also  to  bring  tho  instrument  to  its  pro 
per  adjustment  on  the  child's  head. 

As  soon  as  a  pain  comes  on,  begin  the  extraction  by  slowly  iDOviBg 
tho  forceps  from  handle  to  handle,  thus  oauaing  them  to  act  aa  doaUi 
leversj  exerting  at  th^  same  time  aufiioient  extractive  foroe  to  piCTeit 
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If  opfMMite  blade  from  slipping  deeper  tnto  the  organs,  wliile  tho 
iinndleji  are  mo%*ed  to  the  right,  or  to  tlio  left. 

Uretl  care  t»hoiild  he  taken  to  Kiipport  the  perineum  ab  the  vertex 

itTfgtBif  vad  ftt  the  same  lime  to  cnrry  the  hntidtes  of  the  forcepB  np- 

?iininiit|  low«nii  the  itbdgmexi  of  the  mother,  causing  the^ead  to  exe- 

ibe  saitie  movemeotfli  aa  though  it  wore  expelled  b^the  natural 

The  woman  fibould  bo  allowed  intervals  of  re«t  between  the  cxtrac- 
aCbrti,  precisely  aB  in  a  natural  labuur,  unlcsd  there  be  some  pre»9- 

Wgjtntiy  for  her  rapid  delivery;  at  the  aauic  time  the  hold  upon 

ihir  forceps  ahould  be  relaxed,  so  aa  to  remove  the  pressure  from  the 
■      kmd. 

^K  Wheo  tbo  head  is  bom^  the  forceps  ehnuld  be  removed,  and  the 
PKliboar  ooitiplet^  bj  the  natural  powers  of  the  woman. 

Id  the  operation  just  docribed,  that  is,  afrer  rotation  bus  talccQ 

,  wbcn  the  tbrceps  are  adjusted ^  the  Jock  lonks  upwnnis,  and  the 

tticavitjr  of  the  new  curve  is  directed  towards  the  symphysis  pubk, 

the  convexity  coiDcides  with    the  hollow  of   the  sacrum.     In 

appUcatiou  of  (his  instrument^  the  general  rule  is  that  the  ron- 

$hu%Ud  hok  lowardM  l/*«  pubtM^  and  the  cQnvtJi  taward$  (he 

tkfiks  mcrum. 

tbe  fittf  pogition^  he/art  the  ratatttm  han  taken  pface^  the  same 

general  rules  are  to  be  observed  in  the  introduction,     \Vhen  the  blades 

^Hn;  lucked  they  are  inclined  towards  the  lefk  thigb^  and  the  lock  looks 

^H^wskrds  and  to  the  kft     The  same  rule  of  traction  ia  to  be  obscned 

^iia  befure^  tbe  rotation  will  t^ke  place  aft  I  he  bead  advances. 

Id  tbe  ttcofid  poiitu/n^  the  adjustment  is  not  so  easy,  because  after 
tbe  introduction  of  the  first  bladei  it  occupies  so  much  of  the  anterior 
eomuiiasure  of  Uie  vulva  as  to  leave  iusuSBcient  apace  for  the  iritroduG* 
liini  of  the  aeeond.  To  obviate  this,  after  tbe  first,  or  mule  blade  is 
iairodooedi  retract  it  a  little  till  it  is  op[>06ite  the  left  ischium,  then 
give  it  in  charge  of  an  assistant,  and  iotroduce  the  female  blade  to  ita 
pnyptr  poaition ;  now  pass  tbe  male  blade  up  to  its  position  under  the 
fBiiitta  of  the  left  pubie,  and  lock  as  before^  the  handles  will  p^int  to- 
ward* the  right  Uiigh,  and  the  lock  will  look  upwards  and  to  the  right. 
Make  traction  aa  before* 

lo  iba  Qccfpito  ptaferior  poeitions,  the  forceps  ought  to  be  infroduccd 
and  fixed  aa  lo  the  former  positioos,  only  the  handies  must  be  niueb 
nmre  depreaned,  and  the  perineum  thrust  back,  so  aa  to  allow  them  to 
Adapt  themselves  to  the  oocipito  mental  diameter. 

if  fotatioD  baa  taken  place  into  the  hollow  of  the  sacrum,  as  the  Tet* 

lex  ntial  eeeape  firat,  the  firat  movement  in  extraction  should  be  to 

imiM  Ibe  biDdles  up  a  little,  ao  as  to  incrvaseyilrrioii ;  then  aa  tbe  vcr> 

Itx  taca|iea  over  tbe  perineum  (which  is  greatly  diatiended  in  this  opo. 

mtioQ,  and  sboald  be  carefully  guarded),  they  should  W  dtprtu^^  ao 

'  »  head  may  extend  itself  backwards,  as  it  always  dors  in  thast 

The  tt&i  of  the  pruoesa  ia  competed  aa  in  natural  labour. 
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Tn  the  frmrth  andf/ih  positions,  where  rotatioD  has  not  takcD  plaoe, 
the  upplieation  is  more  difficult;  the  blades  rather  seiEe  the  head  in  its 
vertical  diam(^ter,  ,and  are  brought  into  parallelism  with  the  oblique  as 
the  r.xtmetion  proceeds.  The  introduction  must  take  place  as  in  a 
first  or  seoopd  position,  the  fifth  corresponding  to  the  first,  and  the 
fourth  to  tne  second.  In  these  positions  the  forceps  ought  to  be  so 
placird,  that  the  concave  edge  may  look  forwards,  and  it  is  allowable 
to  rotate  the  vortex  into  the  hollow  of  the  sacrum,  provided  all  hope 
of  briiiginp:  it  to  the  pubcs  has  failed. 

There  is  one  position  of  the  child's  head  in  which  it  is  reooramendod 
to  introduce  the  ri^ht  hand,  ox  female  blade  first,  vii.,  the  hft  occipito- 
iliucj  according  to  Velpeau,  where  the  head  is  transverse,  the  occiput 
at  the  left  ilium,  and  forehead  at  the  right;  the  right  hand  blade  is  to 
be  introduced  first,  and  conducted  with  care  in  front  of  the  right  sacro- 
iliac junction,  as  high  up  as  the  forehead;  then  by  the  assistance  of  the 
fingers  of  the  lefl  hand,  placed  under  its  convex  edge,  and  in  concert 
with  the  right  hand,  move  it  from  behind  forwards,  and  from  right  to 
lefY,  until  its  concave  edge  is  turned  towards  tlie  left  iliac  fnssa,  and 
the  blade  has  arrived  upon  the  right  parietal  protuberance.  The  handle, 
strongly  depressed,  is  then  given  to  an  assistant,  who  holds  it  against 
the  woman's  left  thigh. 

The  left  branch  is  held  in  the  left  hand,  and  passed  up  along  the 
posterior  part  of  the  pelvis,  until  its  point  is  above  the  superior  strait, 
and  the  pivot  even  with  the  mortice  that  is  in  the  other  branch. 
After  having  joined  them,  and  dislodged  the  head,  if  it  be  still  in  the 
superior  strait,  and  forced  the  occiput  to  descend  into  the  excavation, 
provided  it  were  not  already  th^TC,  the  concave  edges  of  the  instrument 
are  gradually  brought  to  the  front,  and  the  remainder  of  the  operation 
is  conducted  as  in  the  occipito-pubic  positions. 

Dr.  Meigs  deHcribes  a  similar  opemtion,  when  the  head  iit  transvoRio, 
but  lower  in  the  pelvis,  with  the  vertex  resting  on  the  left  ischiuoi, 
and  the  forehead  on  the  right. 

*'  When  the  instrument  has  grasped  the  head  in  this  position,  tlio 
handles  will  project  very  much  towards  the  left  thigh  in  ab<iuction; 
but  if  wo  intHxiuce  the  male  blade  first,  inasmuch  as  its  handle  will 
project  towards  the  left  thigh,  it  will  occupy  all  the  space  on  that  side, 
and  prevent  the  insertion  of  the  second  branch,  for  there  is  no  place  in 
which  to  depress  the  handle.  To  avoid  this  difficulty,  take  the  female 
bhide  in  the  right  band,  and  introduce  it  into  the  posterior  and  right 
bide  of  the  vagina,  causing  its  point  to  sweep  over  the  face  to  the  right 
siJe  of  the  head,  behind  the  pubis,  leaving  the  handle  to  project 
towar.ls  the  left  thigh.  Next  take  the  male  blade  into  the  right  hand, 
and  turning  the  concave  edge  of  the  new  curve  downwards,  insert  the 
poiut  inu>  the  right  side  of  the  vagina  below  the  female  branch.  Let 
the  fuBtal  face  of  the  clam  apply  itself  to  the  convexity  of  the  head, 
and  slide  it  onwards,  and  in  proportion  as  it  enters,  make  it  cweep 
round  the  cruwn  of  the  head  towards  the  back  of  the  pelvia.   In  effieel' 
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itiiidlc  COID60  gradually  dawn  b$  ihc  clam  ^e^s  on  the  \e(i 
iinai,  ftnd  at  last  tiic  lock  is  found  where  it  ouglit  to  be^ 
Ti«.,  under  tbe  upper  or  female  blade,  with  wbicli^t  is  tben  locked/* 

llAVing  ti«K)ertaiQcd  that  the  head  m  propi^rlj  ^ra^^ped^  the  ittti^mpt 
tBAy  be  lUMie  to  rotate  it^  and  iho  latter  Btage  of  Ihe  operatioa  wLli  be 
th«  aatue  aa  already  describi;d. 

Ki^ht  ocm^tltO'iimc  ptttition, — -Tbe  onlj  difiTereoco  between  this  and 
tbc  left  occipito«iliuG  po^iiioo  ia  in  tbe  application  of  the  forcepis^  iu 
dt'ing  wbicb  tbc  letl  blade  is  applied  first 

Tbe  lorcepa  are  saiuetiioee  ueoeasarj  in  /lice  prejeniatumi.  In  tbese 
fiiifii  ibej  niaj  be  applied  to  tbe  hldma  of  ibe  bead,  as  in  tbe  preceding. 
In  ihote  vzaiitplt;^  in  wbicb  tbe  cbin  coniea  to  tbo  pubii^,  tbe  nietbod 
of  application  u  tbo  Kame  as  wbeu  tbe  vertex  in  at  tbi:»  paiot;  but  in 
tbofl^  10  which  tbe  forehead  is  et  the  pubiii,  tbe  handles  muat  be  very 
niueh  deprraM^d  at  hrnt,  as  Well  an  iu  the  uccipito^poatertor  poatiiona; 
aa  Ihe  ease  pruceedn  they  luuitt  be  titroiigly  elevated,  ao  as  lo  draw  tbe 
daiu  down  to  tbe  fuurebLat^%  ovur  wbicb  it  luunt  slip.  As  soon  as  the 
0kin  is  free  the  bandies  muiit  be  allowed  to  descend  agaio,  whilst  the 
'%action  IS  continued  until  tbe  bead  is  born. 

Iti  cases  q(  loiked  or  imiHwUti  kead^  instead  of  applying  the  forcepa 
to  tbe  sides  of  tbe  biad,  one  blade  is  pBji.sed  over  tbe  fliee,  and  tbe 
other  over  tbe  vertex,  fur  this  reason  :  it  getiemlly  bnppens  when  ibe 
head  ts  thus  lucked^  it  iu  in  its  transverse,  or  bipsnt'Ljil  diameter,  ono 
Inirteial  protubentnce  being  held  at  the  pubis,  and  tbe  otber  at  tha 
|»roj<^uon  of  tbe  sacrum  ]  tbere  is  not  apace  enough,  tbercforo,  at  these 
pumia  to  admit  tlic  bbuleSi  aud  if  tbey  are  to  be  applied  t4>  jbu  btiad, 
U  cao  ouly  be  on  those  parts  that  arc  free  from  greitt  pressure,  as  tbe 
facw  on  one  side,  and  tbe  ot^^eiput  on  the  titber.  After  Applying  tbe 
fon-<^p«  in  ihiiso  oai^cs,  ibcy  should  be  well  pressed  t<'getber,  to  preveni 
Ihetr  friipping  when  the  traction  eflbrt  is  made,  Tbe  motion  from 
Uaiftdle  to  handle,  asi:i&ted  by  tbe  truction,  will  gencrully  l>e  tufficieiii 
tmiwiigage  the  bead,  after  wbicb  the  forceps  should  be  removed^ 

*  -'-  m  pelvic  presents tion.4,  wbt^n  tbe  trunk  is  delivered,  and  the 
b<  L'd,  tbe  method  of  proceeding  is  as  follows  :  if  the  fsi^  is  ill 

ibe  noitjw  of  the  sacrum,  tbe  body,  wra{i|ied  id  a  napkin,  should  be 
raCKil  upwards,  and  held  in  a  position  nearly  perjiendicular ;  then  the 
hA  bcBticb  IS  tntrodueed  and  applied  to  tbe  bead,  from  the  chin  to  the 
tttMi  afterwards  the  right  is  adjusted,  followLDg  the  same  rulei  li 
wb^ci  the  bead  deaoends  first. 

If,  bo«eirer«  tbe  atripui  is  in  the  hollow  of  the  saemm,  and  it  can- 
apt  bs  fumed  to  the  fitint  of  the  pelvis  by  manual  asaistaiice,  the  ehild 
'  be  eairuxl  back  over  tbe  penaeum  as  far  aa  can  be  done  with 
Ijf  lo  its  neck,  aud  the  forceps  intro«iuced  in  front  of  its  l^nly,  aa 
In  exlraettng  tlie  head,  we  iihnuJd  endeavour  to  act  with  nueh 
\  wm  lo  eaitae  the  cbio  and  forehead  to  emerge  under  tbe  arch  of 
m  fMibie. 

Ill  all  caaea  tbc  traxik  is  to  be  tuniod  towards  the  direction  m  whvs^k 
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the  oceipat  looks,  and  the  forceps  iDtrodaccd  along  tbe  fidea  of  flr** 
heady  in  sueh  u  way  that  ihe  concavity  of  its  edg^  may  be  towards  th« 
fronts  or  brought  th^e  in  tbe  progress  of  the  opemliott^ 

Uoder  whkitever  circumstaooea  the  foroepfl  are  applied,  the  extrao- 
tloQ  sbould  always  be  performed  io  thtt  lioe  of  the  axes,  and  alivaya 
with  i/rntlcriess, 

THE  VECTT8,  OB  LFVIB* 

A  just  idea  of  this  instnitnent  will  be  had,  by  coosidcntig  it  at 
one  bliide  of  the  forceps^  a  little  leugthetjed  and  enlarged,  with  the 
handle  pl.iced  in  a  direct  line  with  the  blade,  that  is,  without  a 
hitertil  curvature. 

The  geoeral  conditions  and  circumstanocs  of  1ab<jnr  before  stated 
reqniriiig  and  allowing  the  use  of  the  forceps^  will  hold  equally 
when  the  vectis  19  intended  to  be  U5f?d.  Three  modes  of  using 
tDstrument  have  been  suggested ;  either  as  a  lever  of  the  first  order^  or 
as  an  antugonist  to  the  left  hand  introduced  into  the  peWis,  or  as  a 
simple  tractor:  the  last  is  considered  the  only  safe  method.  If  UFcd 
as  a  lever  of  the  first  kind  at  all,  the  fulcrum  should  be  made  by  the 
hand  of  the  accoucheur,  and  not  by  the  m/t  parts  vf  ihe  mother, 

lij  the  second  nicthixli  it  is  evident  that  if  there  bo  sufficient  room 
in  the  pelvis  for  the  introduction  of  the  tiogers  of  the  left  hand,  thei 
can  be  but  btlltj  iiecrs&i»y  for  int^trumentni  ujssinlanee. 

In  the  third  meibod^  that   proposed  by   Deaso^  of  Dublin,  the  ii 
Birumtint  is  introduced  as  a  single  blado  of  the  forceps  would  be,  tl 
point  is  carried  fudy  over  the  thild't»  he^d,  und  the  handle 
tightly,  and  held  tirmly  by  one  buud|  while  the  shank  of  tbe 
meut  is  embraced  by  the  other,  and  a  movement^  thut  of  steady 
tion  dowQwardu,  should   be  given   by  that  hand  which  embraces 
shank,  thus  ccinverting  the  iustrumeat  into  a  lever  of  the  third  otder. 
(Fig.  318.) 

The    same    posture    and    preparatory  arrangoment    of   the    patti 
should  be  m^ide,  as  in  forceps  cases ;  and  in   the  same  mauiua] 
traction  is  to  be  made  during  a  pain.     Tbi^  instrument  may 
to  correct  malpositions,  and  to  assist  roUition  and  flexion. 


THE   FILLET  OR   NOOSE,   AND   BLUNT   BOOK. 

The  first  consists  of  a  strip  of  strong  cloth,  silk,  or  leather, 
into  a  running  noose,  and  intended  to  be  mtroduced  over  the  head  I 
wimtever  way  can  be  most  easily  accomplished ;  and  tbia  done,  tH 
loop  is  tight! nidf  and  extraction  effected  by  main  foroe.  ltd  juse 
now  dincurded  in  heud  present  tit  ions.  Some  pervious,  however^  f^lA 
make  am  uf  it  to  eflect  extr^ictive  force  upon  the  ham^  groin,  or  axill 
but,  as  the  Lltint  hot^k  answers  a  l^^tfer  purpose,  and  is  more 
applied,  it  is  now  rartly  used,  except  U^  conline  the  hand  in  &hotild 
prc&^utatiunit,  where  turning  is  uece^^sary. 


ORAKIOTOUT, 
Fig.  818. 
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The  blunt  hook  is  applied  to  ilie  groin  in  breccli  enf^tt,  or  to  tb« 
lonlla  where  the  Bhouldfrs  itr«  deliiyed;  ll  is  mlao  Mmetinirf  ns*^  to 
prndnce  flexion  in  brctcb  cafH35,  when  ibe  bodj  is  born  ind  the  bend 
dtf^uincd.  In  these  oiisefi  it  maj  be  tried  fir^t  in  the  nioutb;  if  tbid 
fftitf  it  muy  b«  tiled  upuo  tbe  lower  edge  of  the  orbit. 


CRANlOTOMr. 


TbU  operation  is  demanded  at  times  on  account  of  either  mother 
or  child  J  f»o  account  of  tbe  mother,  in  eoDse^jTience  of  deformed 
|ielfii;  on  account  of  the  child,  in  consequence  of  the  dif^propiriionate 
0110  of  the  head,  lamours  of  the  che^t  or  abduujcn ;  ur  both  these 
cnnditions  muy  occur  mt  the  ttaime  time. 

Dnifunu  amallneiiM  of  the  (kIvIs,  or  con  traction  of  its  brim,  or  of 
fttij  part  of  its  cuvit^  or  outlet,  are,  of  couraci  mo^t  serious  obfitaetea 
lo  labodr*  Unless  titucly  n'ui  he  given,  not  onlv  may  tbe  child  im 
ditlfiiyed^  but  the  mother's  vjLaI  powers  niBy  be  ejibaiisted^  in  in- 
effectual parturient  efibns,  and  the  uiunt  serious  cooaequeooea  result  tu 
tb«  Hnft  iKiTix,  fruui  tbe  laijg-euutinued  presnure  upon  ihemi  auch  as 
1!  tuns  fr«»ni  tbe  ragina  into  tbe  bladder  or  roctunif  and 

%ti„.  .  .-.. • ,  rt^ndering  Her  miw^mUe  for  life. 

Care  t^hould  be  tukeUf  therefore,  never  to  delay  af«r»t»nee  until  the 
woman  baa  bccumo  exhausted.  Sbivertngi  or  vomitings  dry  bruwn 
lODgtia,  and  a  pubio  above  100^  ihuv  a  nccetattj  for  aotivo  inC*!^ 
bittooa. 

48* 
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mmm»%iu  mmm ■■^wiii  ii»i  ■  f — wm ro i>*a  v <uj  ^->t  . —  mv       'mi,      ^^| 

entire;  ziDd  UDJeas  tbere  be  at  ibe  superior  i 
diiiueur  of  an  inub  tnd  a  Ualf  wiib  a  iransvc 
nsetess  to  alteiupt  to  deli?er  jr)fr  viai  natura 
Uas  beeu  reduced  in  size. 
*     Id  botfie  csueS;  whure  ibe  sutures  are  ^nfj  I 
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ing  thafc  orgBQ.  The  rectum  and  bladder  having  been  previouftl/ 
•tppticdi  the  wottian  U  U)  be  plarcd  \u  the  sume  pi>a>tion  ji»  in  foree^ia 
OfK*niliuii«.  Tbe  perforator  ahould  then  be  carefully  applied  upon  the 
gmove  betwecQ  two  fingers  of  the  left  httod.prcviotitily  introduced,  nnd 
|»lao^  upoD  tbe  part  of  the  bc*ad  wbich  it  Is  propo«i^'d  to  open.  It 
luti9t  now  Ihs  paasod  forward!*  with  n  Mrmirotator}'  ruution  until  it  pene- 
tmteti  the  bone;  if  the  ttUton  are  used,  the  handlefi  abould  be  s^p^v 
mtrd  mi  widely  m  po^ftible.  Tl»c  cutting  edg'^s  are  then  to  be  placed 
at  right  unglet^  to  the  first  ibcisinn,  and  ag:tin  separated,  8o  aa  to  make 
m  eruciiU  opebiog.     The  lusiruDietit  should  now  be  ptMed  iota  tbe 

•  Fig.  aso. 


•kuHf  and  the  hmin  broken  up,  after  which  it  (tli    :  «bonM 

b«  withdniwn.  (Fig,  Sly.)     Tbcn  the  cr<»t<3ht't  niuved 

id  iiie  same  niacmer,  and  ixed  apoo  the  iuaidc  or  uuUi^  v^f  tb«:  ht^ 
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and  eztraclioQ  practised,  being  vcrj  careful  to  guard  the  8ofk  parts  of 
the  mother. 

If  the  beud  cannot  be  delivered  in  this  manner,  recourse  must  be 
bad  to  the  craniotomy  forceps,  and  the  bones  broken  up  and  extracted 
in  pieces.  Sometimes  the  forceps  may  be  used  advantageously,  where 
the  crotchet  cannot.  There  arc  a  variety  of  instruments  recommendi^i 
in  the  performance  of  this  operation  :  in  the  first  stage,  Smel lie's  scis- 
B4)rs,  and  their  modification  by  Holmes ;  an  ordinary  bistoury  wrapped 
near  to  the  point;  the  ordinary  trocar;  &c.  In  the  second,  the  sharp 
crotchet;  the  blunt  hook  ;  the  bone  forceps  of  Dr.  Davis ;  the  cepha- 
lotribe  of  Baudclocque,  jr. ;  the  straight  and  curved  forceps  of  li^ 
Mcijrj,  &c.  (Fig.  320.) 

A/ter  treatmcnL  —  The  nervous  shock  will  be  best  treated  by  quiet, 
small  doses  of  opium,  and  moderate  stimulation.  The  condition  of  tbe 
vagina  and  uterus  should  be  carefully  watched  and  occasionally  in- 
jected with  warm  water.  If  symptoms  of  inflammation  arise,  they 
should  be  met  promptly  by  venesection,  leeching,  calomel,  and  opium. 
In  other  respect^;,  the  patient  should  be  treated  as  after  a  natural 
labour. 

CiESAREAN   OPERATION. 

When  from  any  cause  the  antero-posteriur  diameter  of  the  superior 
strait,  or  the  transverse  diameter  uf  the  lower,  is  not  more  th:in  1) 
inches,  there  is  no  possibility  of  delivery  **  p<.T  vias  nuturalcs,*'  and  it 
becomes  ucce.<s:iry  to  resort  to  the  (\'esarean  o|>eration. 

The  conclusions  that  have  been  derived  by  Dr.  Churchill  from  a 
careful  examination  of  statistics  are,  '*  that  in  cases  where  we  cannot 
deliver  the  putimt  by  any  other  means,  and  when,  consequently,  buih 
mother  and  child  would  inevitably  die,  we  ma}'  afford  each  a  chance 
by  performing  the  Csemrcan  ttectit/n," 

The  best  period  for  operating  is  at  the  commencement  of  the  labour, 
provided  there  be  no  doubt  as  to  the  necessity.  The  strength  of  the 
woman  is  then  unimpaired;  she  can  bear  the  operation  better,  and 
runs  less  risk  of  inflammation.  For  the  method  of  performing  this 
operation,  see  ttjut-bouks. 

\  PROLAPSUS  OF  THE  CORD, 

Whenever  it  occiirs,  may  become  a  cause  of  preternatural  labour. 
It  may  be  produced  in  various  ways,  as,  for  instance,  by  transver^ 
presentation ;  by  over-distension  of  the  uterus  by  a  large  quantity  of 
licpor  amnii ;  by  sudden  rupture  of  the  meutbrunes,  and  a  gush  of  the 
contained  fluid ;  by  presentations  of  the  feet  or  knees,  the  lower  {>or- 
lions  of  the  uterus  not  contracting  sufficiently  around  the  child ;  and 
by  excessive  len<rth  of  the  cord.  (Fig.  821.) 

TliQ  prtjtjnoiis  is,  of  course,  unfavourable,  the  child  being  very  liable 
to  perish  from  asphyxia  pruduci'd  by  pres^sure  upon  the  cord. 

Treatment, — Various  expedients  Lavo  been  resorted  to,  in  order  to 
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],  none  of  which  h&ve  been  eDtirelj  saooeasfuJ.     It  W 


Fig.S2L 


it  up  U>uLid  Lhe  bnm 

sad  buU  it  there  till 

the  hemd  hftn  t^rigtigvU ; 

or  to  hook  it  «»v«iT  tlte 

liiubA  of  tberhiUl  ^  or 

to  encloste  U  in  a  little 

Wg  atlnch^  to  II  oa- 

iheter  or  slcuder  riKl, 

UioD  nturii  it,  wiih- 

dniw    the    rcMJ,    and 

leave  the  bag  arnl  cord 

in  the  uiertis.  If^how- 

rvcr,  the  head  h-An  dc- 

•iMiiided,  and  the  parts 

are    in   a  favuurahie 

eooditioti,  it  1%  better 

to  u^e  the  forceps.    If 

the  woinao    has   bad 

children,  the  pelris  La 

roumy   and    the   soft 

parta  dilated^  nod  the  preaenting  pnrt  not  deacended  too  low^  the  child 

may  be  turned.     Should  the  cord  have  ooased  to  pukate,  we  need  not 

Interfere. 

UTERrNE   BEMORRHAOE. 

There  are  three  varieties  of  hemorrhage  treated  of  hy  ohatetrieal 
Writera,  vii.  :  attUhtiUil ;  \mamiiliihtt ;  and  hemorrhttffs  rt/iet  iffii* 
verjf.  The  first  generally  occurs  before  or  during  lAboar^  und  anaea 
from  a  partial  and  accidental  separation  of  the  plaoeota^  which  is  geiiA* 
rally  in  ita  ustial  poaitioo. 

The  immediaU  rautf  of  the  flf»odtng  is  the  ii^paratlmi  of  some  por^ 
iioQ  of  the  placenta  from  the  womb,  and  luccmtiou  of  ita  vessela;  ibe 
rrmftte  cau9e  may  be  undue  muscular  exerti<inf  blows,  fallSi  mental 
excitement^  atruioing  at  atool,  general  plethora,  kc. 

DiatpwxU. — This  variety  of  hemorrhago  is  distinguished  from  that 
which  depends  on  impUntatioo  of  the  placenta  over  the  eerviit  uteri 
by  ibei^  eireuui stances :  the  us  uteri  may  be  fett  on  examintttion  to 
aonttiiiu  nothing  but  the  bag  of  waters:  that  the  hemorrhn^  occurs 
during  the  intervol  of  the  pains,  and  is  arrested  hy  the  uterine  eon* 
tractions ;  and  that  we  can  generally  make  oat  some  definite  cause  for 
aecidctttal  hemorrhagic,  aud  its  oecurrenco  is  irregular 

When  the  blood  which  is  poured  forth  from  the  uterine  vessels  on 
the  separatiiui  of  the  placental  is  at  onee  <!     '  '  ny,  the 

nature  of  the  case  is  clear.     But  it  may  ho; 
\m  pourod  bta  the  bag  of  membranes,  or  btiwux^u  the  uiLmbr^iuaa  i 
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the  womb,  withont  appenring  externally,  and  may  thus  pit>TC  fatal, 
without  the  practitioner  being  aware  of  the  danger. 

This  condition  of  things  may  be  suspected,  if,  towards  the  end  of 
pregnancy,  the  patient  is  subjected  to  any  of  the  above  causes  that 
may  produce  hemorrhage,  and  if  she  complains  of  dull  aching;  piins 
in  the  back,  tenderness  of  the  womb,  with,  perhaps,  obvious  swelling 
at  some  part  of  it,  together  with  faintnesS;  and  the  constitutional  sigria 
of  loss  of  blood. 

Treatment.  —  If  the  patient  haa  not  arrived  at  her  full  time,  the 
hemorrhage  is  not  profuse,  and  the  os  uteri  undiluted,  there  is  no  im- 
mediate danger.  She  should  be  placed  in  a  horizontal  position  on  a 
hard  mattreitS,  and  lightly  covered ;  cold  applications  to  the  pubew,  or 
cold  enemata,  should  be  used.  Internally,  the  infusion  of  rose  leaves 
and  aromatic  sulphuric  acid,  or  acetate  of  lead  and  opium,  should  he 
administered. 

Should  these  measures  not  succeed,  recourse  may  be  had  to  the 
tamjxm.  It  should  be  remembered,  however,  that  this  instrument 
shciuld  iievrr  bo  employed  when  the  uterus  is  enipfy^  as  the  blood 
might  collect  withiu  the  cavity  till  the  woman  perished  from  the 
loss. 

Should  these  means  fail,  there  still  exists  another,  viz. :  nipfurinfjf 
the  memhraiits  and  allowing  the  liquor  amnii  to  escape.  As  soon  nn 
this  dune,  the  uterus  contracts,  compresses  the  ori6ces  of  the  bleeding 
vessels,  and  thus  arrests  the  hemorrhage. 

Should  the  contractions  not  come  on,  the  organ  may  be  stimulated 
by  the  administration  of  ergot,  and  friction  over  the  abdomen.  The 
OS  uteri  is  generally  so  relaxed  by  the  hemorrhage  as  to  be  very  dila- 
table. It  has  also  been  pruposod,  if  all  these  fail,  to  introduce  the 
hand,  turn  the  child,  and  thus  terminate  the  labour. 

The  placenta  is  usually  expelled  immediately  after  the  child ;  if  it 
be  not,  it  is  much  better  to  extract  it,  and  secure  a  firm  contraction  of 
the  uterus,  than  to  allow  the  hemorrhage  to  continue. 

If  the  patient*s  strength  is  much  exhausted,  stimulants  should  be 
used,  and  nutritious  articles  of  diet  exhibited.  It  is  generally  eon- 
.sidured  advisable  to  keep  down  the  reaction  that  succeeds  excessive 
^hemurrliages,  by  the  admiuisi ration  of  opium,  combined,  if  necossarVf 
■with  some  stimulants.  The  patient  should  be  kept  in  a  strictly  hori- 
zon tul  position  till  all  danger  of  a  recurrence  is  past. 

UNAVOIDABLE    HEMORRHAGE. 

Placenta  prcc via  ;  placmUtl  pre^cnfah'on.^-The  hemorrhnge  which 
results  in  this  ca^io  is  the  necessary  and  unavoidable  consequence  of 
the  dilatation  of  the  os  utcii,  by  which  the  connexion  between  the 
placenta  and  uterus  is  sepamtt-d;  the  greater  the  fleparation,  the 
ffreatcr  the  hemorrhage,  as  tbe  labour  advances.  The  placenta  may 
bo  situated  partially,  or  entirely  over  the  oe  uteri.  (Fig.  322.)  The  catue 
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EAe  hnnorrhajgrc  in  the 
aratino  of  the  placeiitft 
from  ihe  cervix  uteris  and 
itic  cousccpicnt  rxpo»ure 
of   Ihe    muutbi    of   the 

^Sj^mpfomi,  —  The  fir!»t 
dbcbarge  gencnilty  cccurs 
from  about  lltreo  to  fire 
we<^kft  before  labour  com- 
ni^fiif«;  the  aniciiint  Ta- 
rt«s,  butii'  J 
ml  firMnnd 

hy  pain.     It  ruEuiUa  aguio 
•fk'r  m  work   or  so,  and  i 
viliiout      snj     Hftpurenl 
Cftiiee*  »nd  thu«  eonica  aod 
fgjoe^  till  the  end  of  pestA- 
Snn.      With  the  tir^t  f co- 
le    enntractiofiA,      the 
ing  occurs  more  pro- 
►ly,  and  ia  aeen  to  io- 
durimtj  each  paiD. 
Ao  iotemal  examination 

\%  oecvflsury  to  diftcorer  whether  the  itupbntatioD  be  complete  or  not. 

J/nnjnotU, — This  variety  of  hciiiorrhn^  i»  di&Un^ished  by  the 

I    Xnct^  thai  it  UJfOjUlj  begitiB  without  evident  cau^e,  and  that  it  la  lo- 

I    Wcaat^  ifttriftf/  a  puiu  ;  m  per  T&giriam  exHUJtnatiao  abo  rovealfl  tb« 

r     pfr»€r»cG  of  the  pUceota,  which  is  distinguii-hfd  frotn  a  clot  of  bh>od 

by  il5  bring  firmer  and  not  breaking  down   under  the  finj^er.     If  it 

only  partiuUy  corrrs  the  ofi  utcai,  its  edge  will  be  fett  cotitiuuous  witb 

thff  EuitubraueF,  luid  through  the  ktter  the  prc&cDtatioii  may  perhaps 

b«  f«  It- 

TVrafmml.*— If  the  hemorrhage  is  slight  and  the  term  of  ge»tatioii 

I  not  cfiniplctedf  paliiiitive  mo«surt'ft  should  be  tried  un  before  deeoribf^. 
If  f«^  pr<»fusc  aa  to  d<  ntand  interference,  tbtre  is  no  hope  of  a  natural 
I'  n,  unlei^  the  pains  be  ko  violent  aa  to  force  away  the  pla^ 

I      I*  ri?  the  child,     Thiii|  however,  ia  so  rare  as  not  to  justify 

waiting*  The  only  allemaLive  ia  to  turn  and  deliver  as  <jurckly  as 
{joaaiblii*  It  fortunately  happens  that  the  c<>nt)nued  bleediug  so 
sofiens  the  on  uteri  as  to  render  it  fl(*eedily  dilatable. 

The  hand  is  to  be  introduced  in  the  uiua)  manner,  and  insinuated 
between  the  on  uteri  and  the  placenta,  on  that  aide  on  which  the  pU* 
tenia  la  t*elievrd  fo  be  thiuneiit;  tbo  tucmbroni's  should  then  be  rupk 
lured  a»  ki|:h  up  av  p<^N$tttb)«!,  uud  the  feet  seia^cd  and  brou^^it  down 
Wboo  tlie  bitdy  of  the  child  h  in  the  pelvis  it  will  act  an  a  tourniquvt. 
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ond  compress  thte  bleeding  Tessels.     Ncvertbelcss,  the  kbour  si 
be  teruuDuted  as  early  as  possible. 

Sojue  authors  rccooimentl  that  the  hand  should  ho,  pushed  tfirov[ 
the  placenta — ii  ihing  much  more  difficult  to  effect.  The  pkceti 
ehuuld  always  b^  delivered  m  quickly  after  the  child  a^  pofij^ihle,  m 
every  care  taken  to  prevent  a  recurrence  of  the  hcmorrhajn^. 

Some  authoDi  recommend  that  if  ibe  oa  uten  be  utidi luted  when  the 
heuiorrbiij^e  comes  on,  tbe  tampon  should  be  used  till  dilatation  t-ikc? 
place.     This  has  been  objected  to,  on  the  ground,  that  it  pr 
attendant  fratn  knowing  when  the  oa  uteri  is  dilated  or  dihci  .,\ 

thus  valuable  tinae  is  lost 

If  the  feet  present,  it  is  more  faTourable,  as  the  operation  of  turntng 
i^  rendered  eiu§ier.  If  the  placenta  is  only  attached  to  tbe  edge  of  the 
OB  uteri,  and  the  pains  are  active,  it  should  be  treated  as  a  case  of  ac- 
cidental hemorrhage,  by  rupturing  the  membranes.  The  pressure  of 
tbe  head  whilst  dilating  the  os  uferi  will  ckise  the  mouths  of  the  bleed- 
ing vessels  with  the  placenta,  and  bo  arrest  the  flooding  till  the  chili 
b  expelled. 

Urs.  Simpson,  of  Edinburgh,  and  Radford,  of  Manchester,  recom* 
mend  that  instead  of  tumint/  in  these  cases,  the  whole  placenta  should 
be  drtavhfd  iind  ejrtravtiil  if  possible,  before  the  child.     The  following 
are  Dr.  Simpson's  conclusiouSi  based  on    the  examiuatiou  of  a 
number  of  cases, 

lat.  That  the  complete  separation  and  removal  of  the  placenta 
fore  the  cbild^  is  very  seldom  followed  by  any  great  hemorrhjige. 
"      2d.   That,  ou  the  other  hand,,  tbe  previou.Hly  existing  K 

Host  always  ccaises  from  the  moment  the  pliicenta  is  /n  ,d 

completely  detached  from  its  connexions  with  the  uterus. 

^d.  That  the  cessation  of  the  hemorrhage  is  explicable^  not  on  tb<s 
idea  that  the  descending  bead  of  the  child  acts  as  a  plug  or  comprrfa 
upon  the  exposed  oriGces  of  the  uterine  sinuses,  but  on  tbe  tnutuil 
vascular  economy  of  the  uterus  and  plucenta,  and  the  circumstance  tb*l 
tbe  hemorrhage  principiilly  comes  from  the  partially  detached  surfaci 
of  the  latter*  The  practice  baa  been  condemned  by  other  eminent  au^ 
thorities,  and  it  is  recommended,  even  if  it  be  adopted,  to  aeiae  and 
bring  down  a  foot  if  it  can  be  readily  found;  if  it  he  determined  not  to 
turn,  it  is  also  recommended  to  give  a  scruple  of  ergot  at  the  tnomeat 
of  separating  the  placenta,  so  as  to  bring  on  early  uterine  contractioiu. 

Htmorrhfjge  ofter  deftver^. — The  discharge  in  this  ease  also  pro 
ceeds  from  tbe  mouths  of  the  vessels  exposed  by  the  sepanAoc  (either 
partial  or  complete)  of  tbe  placenta.  A  certain  amount  is  lost  after 
tbe  birth  of  the  child ;  it  is  only  when  it  becomes  so  profiise  as  to 
threaten  serious  conserjuenccs,  that  interference  becomes  nece^sarr 
It  may  occur  after  the  escape  of  the  head,  while  the  body  is  retained^ 
immediately  afier  delivery;  or  at  the  interval  of  ten  or  twelre 
after 

Tbe  hemorrhage  may  arise  from  uiactian  of  the  womb ;  from  an 
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■ence  of  that  ooo traction  which  is  the  only  safegniird.  The  ateras  is 
felt  large  and  flabby  in  the  abdomen ;  the  pulse  becomes  weak  and 
iremalous ;  the  patient  restless ;  there  are  constant  and  deep  sighings 
and  groanings,  and  frequent  syncope^  dimness  of  sight,  and  ringing  in 
the  ears,  ana  eyen  convulsions.  These  symptoms,  together  with  the 
escape  of  the  blood,  will  be  sufficient  to  establish  the  diagnosis. 

Treafment. — In  every  case,  the  indication  is  to  make  the  womb  con- 
trad.  This  may  be  done  in  various  ways,  viz.,  by  friction  to  the  ab- 
domen ;  by  the  application  of  cold  to  the  genitals,  or  abdomen ;  by 
grasping  the  womb  through  the  abdominal  parietes;  at  the  same  time 
ergot  should  be  administered  to  the  same  end.  If  these  means  fail, 
the  hand  should  be  introduced  into  the  cavity  of  the  organ,  with  the 
hope  of  exciting  contraction.  It  has  also  been  recommended  to  intro- 
duce ice  into  the  uterus ;  or  a  freshly  cut  lemon,  and  then  to  squeese 
oat  the  jaioe  upon  the  internal  surface. 

Among  the  internal  remedies  are,  acetate  of  lead  and  opium ;  alum ; 
and  magnesia.  Pressure  upon  the  abdominal  aorta,  and  ligatures 
npoo  the  limbs,  are  highly  praised  by  some  authors.  Velpeau  re- 
commends the  application  of  a  sinapism  between  the  shoulders  as  a 
rcvellent.  Dr.  Kadford  recommends  galvanism  as  a  powerful  excitant 
of  the  uterine  muscular  fibres. 

The  hemorrhage  may,  however,  be  attended  with  partial  adhesion 
of  the  placenta  to  the  ntorus,  with  an  irregular  spasmodic  or  hour-ylau 
ooDtnotion  of  the  latter  organ.  In  this  case,  hav- 
ing placed  the  left  hand  on  the  abdomen,  so  as  to 
grasp  and  steady  the  womb,  introduce  the  right 
hand,  io  a  conical  form,  gently  through  the  con- 
stricted portion  of  the  womb;  separate  the  pla- 
centa, and  then  the  contractions  of  the  uterus 
will  probably  expel  the  hand  and  placenta  to- 
gether. 

The  operation  of  transfusion  has  been  recom- 
mended and  practised  by  Dr.  Blundell  in  cases  of 
extreme  danger  from  loss  of  blood,  and  has 
proved  sQccenful  in  fourteen  oases,  although  it 
Las  failed  in  an  equal  number. 

The  patient  should  be  kept  in  a  strictly  hori- 
mnkal  position,  and  if  syncope  occurs,  the  head 
should  be  lowered  and  the  feet  elevated,  so  as  to 
allow  the  blood  to  flow  to  the  brain.  Stimulants 
should  also  be  administered,  and  the  room  kept 
40ol  and  well  ventilated.  The  after  treatment  is  the  same  as  in  the 
I  already  described. 


iFig.  323. 


PUERPERAL  CONVULSIONS. 

There  are  three  varieties  spoken  of  by  obstetrical  writers,  vis.,  the 
i^tarical,  the  epileptic,  and  the  apoplectic.     The  firat  occurs  gcnc^ 
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PUERPERAL    FEVER.  681* 

l»Kioiii«f  i^rpf^rtiatuninj  red,  a^  in  ihme  nffected  bychmnic  djj^enfery. 
Tb€  •kin  10  dry  and  hot^  and  of  a  du^ky  yellow  hue  ;  the  roinJ  is  un- 
iettled,  without  being  absolutely  delirious;  the  debility  is  extreme, 
and  tbe  limbs  tremulous.  To  some  cases  these  symptoms  are  followed 
by  acute  iriflmniiiation  of  some  ioifx^rtnut  organ,  or  <>f  the  j<finr<<^  soft- 
aning  of  the  womb,  Fuppuration  of  \is  ]yniphaiie«t  or  veins.  There  is 
itfuJiUy  »uppref*!<ioo  of  the  milk,  and  sometimes  of  the  lochia. 

In  the  thiril  variety  the  main  mischief  aoems  to  be  expended  on  the 
nenrous  syatem  ;  there  is  great  delirium,  agitntinn,  nnd  sense  of  im* 
pending  de«fb.  This  form  is  liable  to  bo  followed  by  futul  ^yncop  and 
ooinaf  and  may  taperveuti  on  either  of  the  others. 

The  fvurth  and  worst  form  of  paerperal  fever  affords  the  rom«t 
ezti^n«ivc  evidence  of  the  diffuftion  of  a  poison  over  the  syptoiu  throutfli 
tbe  blood,  and  presents  the  most  perfect  odd  In  fry  with  scjirhntna 
fyati^na.  Shivering,  and  abdomin:it  pain,  are  followed  by  mpid 
cjibau»tionf  quick  pulse,  gUssy  eye,  and  du.sky  skin.  There  are  oftj^n 
|Miin  in  the  chest,  husky  cough,  laborious  breathmjr*  and  other  evi- 
detii^  of  inflammarioD  of  the  lungs,  which  after  death  tuny  l>e  found 
gangrenous.  Absceaseii  of  the  joints  and  cellular  tissue;  phlebitis, 
and  gangrene  of  the  intcstinesi  are  among  the  ravages  of  this  mo^t 
fatal  niJiLady. 

There  are  a  few  f/mrral  nymptom^  which  may  be  added  to  those 
mentioned  above  as  characteriting  the  different  farms.  The  pulse  is 
always  sceelemted,  ranging  frotn  110  to  140,  or  160;  in  the  inflam- 
tnatory  form  it  is  full  and  hard;  in  the  adynamic,  weiik  and  bmall  ; 
pain  is  DOi  uniformly  present,  though  most  genemlly ;  there  is  great 
lyoipaDitiSp  and  generally  constipation.  The  lochiii  and  milk  ars 
osualty  suspended ;  the  utine  is  suppressed,  or  voidi^d  with  great  p:»in; 
ti*rmina  arid  tenesmus  are  present;  and  there  is  often  a  vomiting  of 
yrllow  or  green  bitter  matter,  and  in  the  last  stage  a  discharge  resem* 
bling  biack  vomit.  The  intellect  is  often  undisturbed  Ut  the  la^t^ 
Ibough  the  patient  ufleu  takes  a  great  aver^^ion  to  her  infant* 

Numerous  cauMei  have  beeu  bid  down  as  productive  of  this  disease: 
among  the  predisposing,  are  atmo>pherie  vieis^itudL'S,  deprl'^hirlg  pas- 
sions, unhctthhy  residences,  dissipation,  bud  diet,  ko.  Am>mg  th0 
exeittng  arc,  epidemic  influences,  intestinal  irritntion,  retjiiuod  pla- 
crnta,  difficult  labour,  suppre&kiuD  of  iuchins  and  hictcal  sccretiani  and 
tonta^ton, 

Tbers  are  many  who  look  upon  this  as  a  biiM>fi  Jttrate^  who  bt^Hevt 
that  puerperal  fever  originates  in  a  vitistion  of  the  fluids;  and  that  the 
r:^'  ^  ~^ich  are  capable  of  vitiating  the  fluid*  are  particularly  rif« 
I!  I'irth ;  and  that  the  various  forms  of  poerpeml  fever  depend 

0  jM*,  and  arc  d<fducible  from  iL     UtbcrK,  on  the  contrary, 

1  pnmary  irnprcHsiini  ijt  made  upon  the  nervous  system. 
ill  ^ry  according  to  the  form  of  di9i;o»e  we  havtf 

to  cot  first,  or  inflanin»:itory  fonn,  inHtunt  recour«<« 

siosi  \m  hod  w  hluodltUing,  which  must  be  pu»bcd  tu  tlti*  extent  i»f 
49* 
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Byi]c<)pCy  if  necessary.     T\w.  abj'nnen  {should   then  bo    ouTeredi 
leeches,  wliich  are  to  be  fctllowed  bj?  hot  fomentations,     Tb© 
thoiild  also  be  fVeely  opened  with  n  purgntive,  aft^r  wbieh  calome 
opiiiiD  should  be  admini^it^red,  witb  tbc  view  of  produciog  their  coa 
fititutiooal  efieota. 

In   the  secoTui  formj  bleediog*  except  in  the  early  stage,  wiH 
gennmlly  improper,  and  even  then  should  l>e  restricted  to  plelhoii 
patiuntB.     The  principal  ni I i an ce  must  be  placed  on  purgative  me" 
eiopSf  as  aalinea  and  incrcunals.     A  full  dose  of  ealotnel  ahould  be  ei 
hibited,  aud  followed  by  a  purgative;  after  free  evacuitioD»  calq 
and  opium  should  bo  adminiatered.     After  the  boweU  are  unl 
purgation  Bhould  cease,  tks  it  rather  causes  depression;   mercuria 
Piiltiies,  or  tonic  etimulanta  and  carminativea,  should  be  used,  accord* 
ing  as  the  disease  shows  marks  of  excitement  or  depression.     In 
low  form,  burk,  camphor,  or  ammonia  appear  to  be  particularly  iud 
cated. 

In  the  third  or  nerrous  form^  warm  purgatives  should  be  adtninti 
tt^red,  or  laxative  enemata,  afrcr  which  a  few  doses  of  opimu  should  i 
exhibited,     Bloo^iletring  ia  gooerally  uncalled  for. 

In  ilic/oar/h  variety,  the  two  indications  arc:  FtrAi,  To  attend 
the  local  lusions.  Scvf/titi,  Never  to  forget  that  these  are  not  til 
disease,  but  merely  the  effect  of  a  more  diffusive,  though  conceals 
OHUse,  to  act  on  which  our  remedies  should  be  directed.  Tbc  rationa' 
of  the  treatment,  therefore,  CDUBists  in  the  exhibition  of  such  remedy 
as  will  act  on  the  cuuhc,  and  suoh  as  will  alleviat,e  or  remove  the  1 
affections;  taking  care  that  in  our  attempt  to  effect  the  latter  eod|  ' 
do  not  80  act  on  the  constitution  as  to  give  additional  energj  to 
more  deadly  power  of  the  concealed  cau»e.  (Ferguson.)  In  the< 
stage,  leeches,  blisters,  calomel,  and  opium,  kc,  should  be  m&d  Ml 
quired  :  and  iu  the  latter  stage^  stimulants  and  tonica. 


MILK  FEA  £B. 

The  milk  fever  generally  begins  on  the  third  day  after  delitef 
sometimes  on  the  first  or  second,  or  not  until  the  fourth,  fifth,  or  siiil 
It  is  cohered  in  with  chills,  headache,  pains  in  the  back  and  llmbal 
the  pulse,  at  fii'st  small  and  hard,  soon  becomes  developed,  and 
skin  hot;  the  brea<ita  grow  hard,  swelled,  and  painful  in  a  few  honn 
so  as  to  prevent  the  motion  of  the  arms.  This  condition  of  tbings  i 
followed  by  a  sweat,  and  the  fever  abates  in  the  course  of  twelve  i 
^wcnty'four  hours,  and  the  secretion  of  milk  is  established ;  the  brea$l( 
however,  remain  tumid  and  painful  much  beyond  this  period,  e^peciAJl 
in  women  who  do  not  ^ive  suck.  The  lochia^  too,  are  often 
or  diminished  durtog  this  time. 

Treatment. — The  bowels  should  be  freely  moved  by  tbeadmi 
lion  of  a  valine  cathartic,  or  oil.  If  the  fever  runs  high,  a  small  1 
ing  should  be  practised.     If  the  breasts  are  painful  to  the  toQch^^ 


ihnutd  be  covered  with  warm  enmnient  poultices,  and  if  not  relieved 
hy  thif),  A  few  leeches  should  be  applied  to  them. 

Theie  meatifl  are  imf^rtant  to  prevent  ihe  fonDation  of  a  mammary 
•bteem.  The  breast  should  Dot  be  allowed  to  611  with  niilk^  but  should 
be  drawn  either  by  the  child  or  artificiully,  a^i  often  aa  it  beeomea  dia* 
leodM'  Should  suppuratiou  unfortunately  take  place,  the  pua  should 
be  eracuated  aa  soon  ait  postal ble,  and  a  warm  poultice  applied.  If 
Bionacs  remaio  from  the  burrowing  of  pufl,  compression  should  he 
tuadc!  upon  the  gland  by  means  of  adheaive  atntps.  If  a  milk  fistula 
phould  he  the  re»ulf,  the  orifice  should  be  filled  wlili  a  tent,  and  the 
WQUod  allowed  to  graoubte  from  the  bottom* 


JNVSE8IOM   OF   THS  WOMB. 

Tba  lOveraioD  may  be  either  partial  or  complete.  PuriiaJ  inrfnion 
may  be  known  by  the  absence  of  the  fundus  behind  the  pubes,  and 
the  presence  of  a  large  solid  tumour  in  the  vngina,  accompanied  by 
profuse  hemorrhage,  intens^e  pain  io  the  pelvis,  violent  tenesmus,  vo- 
mitings Rioting,  oold|  clammy  aweatj  and  feeble  or  imperceptible 
puUe. 

Gmipl^fe  invertton  is  recognised  by  the  presence  of  a  reddish,  livid 
tumour,  filling  the  vagina,  and  protruding  beyond  it,  resembling  in 
aiispe  the  utcru«i  after  delivery.  The  oa  uteri  may  be  felt  at  the  supe- 
rior extremity  of  the  tumour,  forming  a  kind  of  circular  thickening  at 
tta  apex,  hud  the  uterus  is  wholly  wanting  in  the  hypogasiric  region* 

Ckiutt. — It  may  occur  spontaneously  in  atony  of  the  uterus,  or 
from  irregular  contractions.  Violence  in  extmctiog  the  placenta; 
tbortoees  of  the  cord,  delivery  in  the  upright  position,  tumours  of  the 
Qtenta  unconnected  with  parturition,  have  all  b^eu  mentioDed  ai 
causes  of  this  acc'idcnt. 

Treatmmt, — By  some  it  ia  recommended  to  comprero  the  tumour 
Ami  paaa  il  in  through  the  vaginal  orifice^  followed  by  the  hand,  which, 
when  in  the  vagina,  should  be  formed  into  a  cone,  and  made  to  press 
mainly  upon  the  fundus  uteri ;  after  a  while  it  will  be  found  to  recede^ 
»nd  on  being  farther  pressed,  it  suddenly  atarta  Irom  the  head,  tad 
the  organ  ia  returned  to  ita  natural  condition. 

Others  advise  that  no  compreasion  be  made ;  the  womb  should  not 
Im  kaadledi  but  watching  it  carefully,  at  the  moment  when  frets  frf>m 
ooQifselioo,  the  liindus  should  be  pressed  with  one  finger  and  indentc^d 
like  the  bottom  of  a  bottle ;  when  that  much  ia  effected,  the  reposition 
it  aoiv,  provided  continual  pressure  be  made :  the  fundus  will  be  puahed 
Up  a^n  through  the  os  uteri  and  va^na,  until  the  hand  ia  found  high 
Wp  In  tbe  cavity  of  the  uterus. 

If  tbe  jplacenta  be  adherent,  some  recommend  that  it  be  redneaii 

itb  the  rundua;  others,  and  tbe  majority,  that  It  be  first  removed, 

irtd  then  that  reduction  take  place,  as  this  procedure  will  Ciu^ilitate  the 

operation*  • 
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PiTTSiCAL  SciENCR,  iQ  its  iDost  extended  seDse,  conrprisefl  tLe  two 
i  divbionji  of  Natural  Jlimtoiy  and  Natural  Philtmtph^.  The 
fonucr  inelwdes  Aimtomy,  Zcwlopy,  Bi^twiiy,  aud  Minemliig)';  the 
Utter  embmcea  ChetnbCr^^,  Geology,  Physiology ,  And  MechHtiica. 
CuKMftjTKY  may  bo  defined  to  be  the  sctcuoe  which  invenrig^tea  the 
^Mjplecukr  cfaanges  of  bodies;  or  more  atricUji  that  which  litsata  of 
^^Kp  kwa  that  relate  to  chemical  attraction. 

^^^Tbe  whole  material  world  is  aubjecl  to  Force;  this  it  la  which  pro- 
^ttecft  change  in  bodies.  Two  great  oppo^^ing  forces  appear  to  exifit^ 
I  — Atlntction  and  Repulsion:  the  cau^.  of  uirhiT  is  unkuowo,  and 
I  purely  ^ptTubtivc.  Bodies  are  either  0olid|  tirjuidf  orga.'teous^  aceord* 
UM  >*  ooe  or  other  of  these  two  forces  preponderate;  thup^  if  the 
aioleeiilea  of  a  body  adhere  with  a  f  >ree  called  ruKr^iun^  90  that  an 
•iterior  power  is  required  to  separate  them,  the  body  is  termed  a  »oiitl ; 
if  lh%  cohesion  is  only  such  as  to  allow  the  purtictes  to  move'iiptin 
each  oth^r,  it  is  named  a  liquid ;  and  if  the  particles  arc  kt*pt  apart 
hy  a  rrpuUive  foroe  ^auppuoed  to  be  Caloric)^  it  is  deoominated  a 
ffaMotu  htAj. 

AttmctLoa  comprises  sev#ral  tp^eies  or  svbtiivisiotif^  as  CohesioDy 
Cbofuieal  Attraction  or  Affinity,  GrsTitaiion,  Capillarity,  aii<L  En- 
d«iiitiafie* 

CViA^sKm*  —  This  is  the  attraction  between  hotnogoDCous  parttoles 
It  b  only  exerted  at  insensible  distMiiees,  the  molecules  never  beiojc  iti 
abwklotc  contact,  otherwiiMs  the  property  of  doMticrty  could  not  exi»t, 
iiuce  this  requires  space  for  the  moloeules  to  move  in. 

Chemical  Attraction  or  Affinity, — This  is  the  attraction  betwe<*ii 
hetero^noous  particles.  Like  ofjhcsioDf  it  is  exert«^d  only  at  inappre- 
ttabUi  distances;  iu  other  words,  apparent  contact  must  tuke  place ^ 
hat  onUke  cohesion^  it  is  always  accompanied  by  a  change  of  pnK 
pcrtivs. 

Grtuntatttm,  —  Tlils  attractive  foroe  b  displayed  between  iiiaiae% 
and  at  aeoaible  distanoea.  It  gives  weight  to  bodies,  and  it  Is  IIm 
eiMiit  of  tbo  tendenev  of  b(»dies  ta  UXk  townds  ihe  earth>  oentiVb 
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The  great  law  of  gravitation  is,  that  "  the  attraction  is  directly  as  the 
quantity  of  matter,  and  inversely  as  the  square  of  the  distance/' 
This  law  also  regulates  the  movements  of  the  solar  system. 

Capillar  ill/. — This  is  the  attraction  exerted  between  liquids  and 
aolids ;  it  has  received  its  name  from  the  circumstance  of  its  being 
especially  exhibited  between  liquids  and  fine  tubes,  called  capiUary^ 
by  which  the  liquid  rises  in  the  tube  above  the  level  of  the  surround- 
ing liquid,  —  the  height  depending  on  the  smallness  of  the  diameter 
of  the  tube,  being  inversely  to  the  latter.  This  is  the  cause  of  bodies 
being  wetted  when  placed  in  contact  with  certain  liquids,  the  latter 
being  attracted  to  the  surfaces  of  the  former.  Capillarity  is  not 
exerted  equally  between  all  solids  and  liquids;  on  the  contrary,  in 
some  cases  there  is  a  positive  repulsion,  as  between  glass  and  mercury. 
The  mere  density  of  the  liquid  does  not,  however,  modify  the  force. 

Endosmose. —  If  a  membrane  be  interposed  between  two  liquids  of 
diflferent  density,  having  an  affinity  for  each  other,  they  will  inter- 
mix by  passing  through  the  pores  of  the  membrane.  But  the  rapidity 
with  which  the  two  currents  are  established,  will  be  unequal,  and  will 
be  modified  by  the  membrane.  The  general  law  is,  that  the  ttronger 
current  is  from  the  rarer  to  the  denser  liquid.  The  term  Endosmose 
is  at  present  used  to  express  this  stronger  current,  no  matter  which 
direction  it  may  take.  It  is  evidently  a  modification  of  Capillarity, 
though  it  is  influenced  by  the  relation  subsisting  between  the  mem- 
brane and  the  surface  of  the  liquid.  The  essential  conditions  of  En- 
dosmose are  that  the  liquids  snould  have  an  affinity  for  each  other, 
and  that  one  of  them,  at  least,  should  have  an  affinity  for  the  mem- 
brane. 

Another  physical  force,  frequently  considered  as  a  modification  of 
Endosmose,  is  the  Diffudbility  of  Gases,  or  the  tendency  of  gases  to 
commingle,  even  though  differing  in  density,  and  separated  by  a  porous 
partition.  This  is  readily  shown  by  taking  a  wide  glass  tube,  and 
placing  in  its  centre  a  septum  of  dry  plaster  of  Paris,  and  then  filling 
one  side  of  it  with  oxygen,  and  the  other  with  hydrogen.  The  two 
gases  will  penetrate  the  septum,  though  at  very  diffi;rent  rates ;  four 
cubic  inches  of  hydrogen  will  pass  into  the  oxygen  side,  while  only 
one  cubic  inch  of  oxygen  will  pass  in  the  other  direction.  According 
to  Mr.  Graham,  the  diffusibility  of  gases  is  inversrfy  as  the  tqnnrs 
rofjt  of  their  densities ;  thus,  in  the  instance  above  given,  the  densi- 
ties of  hydrogen  and  oxygen  arc  to  each  other  as  one  is  to  sixteen, 
hence  the  diffusive  power  of  the  former  is  four  times  greater  than  that 
of  the  latter.  This  law  is  of  great  importance  in  nature,  preventing 
the  accumulation  of  noxious  gases  in  any  one  f^pot,  and  regulating  the 
intimate  mixture  of  the  constituents  of  the  atmosphere. 

In  the  process  of  respiration,  the  interchange  between  the  oxygen 
of  the  air  and  the  carbonic  acid  of  the  lungs  is  effected  through  moid 
membranes,  which  considerably  modifies  their  respective  diffiisibility, 
QD  acGouut  of  their  different  solubility  in  water. 
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Boilor  the  pre^nf  hend  we  m«y  most  coovcniently  notice  the  »ub- 
Aif  the  Ftiysical  Uonstiiutitrti  uf  the  atmosphere  aud  of  other gU6«, 
the  method  «f  a^ecrtaihing  spicific  gravity. 
pHYiiJCAL  Condition  of  thk  Atmosphkbe. — ^Tlic  proof  thut  thu 
»itiio>|)bere  has  weight  is  ufTorded  in  varioua  ways^  although  we  arft 
Ui3%  urdiuarily  »cnBible  of  it,  as  it  surrouDda  vls  on  every  side,  and  la 
ibiia  iiiattitaiDed  in  equilibrium.  By  weighing  a  large  glaas  receiver 
bi'forc  and  after  itacotiUiiiied  air  has  been  exhuustedi  we  shall  perc<^ivH 
mn  ohviuWi  diflerence  in  the  weight  By  placing  the  hand  over  the 
nottih  of  a  Bmall  reeeivcr,  and  exhaostitig  the  air  from  the  iolorior,  a 
|Niiutul  prcasure  will  bo  eipericnoed  fruoi  the  superiucumbent  atmi>- 
ftpWro.  If  a  bladder  be  tied  over  au  open-mouthed  receiver,  and  the 
ftir  be  exhausted,  the  preaeure  will  be  Bufficient  to  burst  the  bladder 
with  a  loud  report,  A  aiuiitar  result  follows  if  a  very  thio  glasa 
fieceiver  be  cxpoaed  to  the  eihausting  operation  of  the  air-pump.  AU 
Ike  above  experiments  prove  that  the  atmosphere  has  weight  j  the 
ttmtmni  of  I  his  wt^ighi  i^  i^asily  bhuwn  by  the  Torricelliaa  ex  peri  men  t, 
wlueh  consist  a  in  hi  hog  a  glass  tube,  forty  or  fifty  inches  long,  closed 
ftl  one  end,  with  uiereury,  and  plunging  the  open  end  in  a  vesael  of 
tiM  MID9  liquid  'f  the  mercury  will  descend  to  about  the  levtl  of  thirty 
inoliai.  U  ia  kept  at  this  height  by  the  atmospheric  pressure  on  the 
utercury  In  the  baaio.  Now  it  is  adcertaiued  that  a  column  of  mercury 
Unity  mohea  high  and  one  inch  aquare  weighs  about  fifteen  pounds ; 
iMtiee  the  iofereuce  that  the  atmosphere  presses  upon  every  square 
liieli  of  ihc  «!arth*s  burf^ce  with  a  weight  equal  to  fifteen  pounds.  If 
Haier  htd  been  uaed  in  the  above  experiment,  it  would  have  risen  to 
%}•-  ^t  -bt  iif  thirty  fi»ur  feet;  and  a  fiuid  of  still  le«aejr  density  to  a 
|.  itely  greater  height. 

1  ut  u^tiumeUr  i^  but  a  modification  of  Torricelli'a  tube.  It  oonsbta 
fif  a  gU»a  tube,  a  little  over  thirty  inches  long«  cloaed  at  one  extremity ; 
ti  19  tdkd  With  mercury,  and  then  inverted  so  as  to  place  the  open  end 
iu  a  small  eup  of  mtrreury ;  the  presaure  of  the  atmodphere  upon  the 
aarfice  of  tlip  latter  sustains  the  luercury  in  the  eolumn,  aa  befure 
Ifientioncd.  'ihe  ujic  of  the  barometer  as  a  irtafhr.r'4/iaAi  de^^eiids  upon 
Ide  fact  thai  the  atmospheric  pressure  varieis  at  the  Hame  place;  when 
U  m  greatest,  the  barometer  will  of  courae  stand  highi^st,  and  will  indi* 
«mlc  fur  w  I- 1  u<><t  t*er>^. 

Aa  aire  •  ^kc^d,  gases  are  far  more  elastie  than  cither  solids 

4Kr  bquids.  i'h«  eia»Ucity  of  the  air,  and  of  gaaea  generally,  depends 
Bfian  the  degree  of  prc5!i>ure  to  which  they  fkm  subjected.  By  Uie  law 
Ol'  ^Lanotte,  ihtir  thnst^^  and  ttantic /ant  einr  ftiracffjf  as  ilu  preisure^ 
und  invcrjtti^  lu  tk^  t?i*tuvu*,  Thus^  one  hundred  cubic  iucbea  of  air 
oader  any  prea^urc^,  would  expand  to  two  hundred  cubic  inches  if  the 
prewsofe  were  reduced  uue-half,  or  contract  to  fifty  cabic  inches  if  the 
ncefettcinf  wera  doubled. 

Ai  iha  height  uf  the  barometric  column  meneares  tlie  preaaure  of 
IIm  ttUDcwphere,  tt  folWwa  that  the  higher  we  aacend,  the  Wm<ftt  ^t2i\. 
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the  column  fall,  on  account  of  the  dimioished  height,  and  consequently 
the  weight,  of  the  atmospheric  column.  Hence  the  barometer  is  a 
valuable  instrument  for  measuring  the  height  of  mountains.  It  has 
been  ascertained  that  a  fall  of  one  inch  indicates  an  altitude  of  about 
922  feet;  this  ratio  is  true  only  near  the  level  of  the  sea,  for  as  the 
height  increases  arithmetically,  the  pressure  diminishes  geometrically. 
At  three  miles  elevation,  the  barometer  stands  at  fifteen  inches ;  at  sii 
miles  it  reaches  7*50  inches;  at  nine  miles,  375  inches,  &c.  Tbe 
whole  height  of  the  atmosphere  is  believed  to  be  about  45  miles. 

The  action  of  the  common  water- pump,  and  of  the  air-pump,  depend* 
solely  on  atmospheric  pressure ;  tbe  elevation  of  the  piston,  in  eithei 
case,  producing  a  vacuum  which  is  instantly  filled  by  the  pressure  of 
the  air  forcing  in  tbe  fluid. 

SPECIFIC   GRAVITY. 

By  tpecific  gravity  is  meant  the  ratio  of  the  weight  of  a  body  to  its 
bulk,  or  the  weight  of  a  body  compared  with  the  weight  of  an  equal 
bulk  of  some  standard,  which  is  received  as  unity.  In  solids  and 
liquids  this  standard  is  pure  water  at  the  temperature  of  60°  F. 

To  find  the  specific  gravity  of  a  liquid^  it  is  only  requisite  to  weigh 
equal  bulks  of  that  litjuid  and  water  at  the  same  temperature,  and  then 
divide  the  weight  of  the  liquid  by  the  weight  of  the  water ;  the  quo- 
tient will  of  course  be  greater  or  less  than  unity,  as  the  liquid  em- 
ployed is  heavier  or  lighter  than  water.  Now,  the  simplest  mode  of 
weighing  equal  bulks  is  to  weigh  them  in  succession  in  the  same 
vessel,  taking  care  to  have  exactly  the  same  quantity  in  both  caseit. 
Another  method  is  to  employ  a  solid  body,  as  the  stopple  of  a  bottle, 
ascertain  huw  much  weight  will  sink  it  in  the  given  liquid,  and  divide 
this  by  the  weight  required  to  sink  it  in  water;  this  is  obviously  tbe 
Miiuo  as  ascertaining  the  weights  of  the  relative  bulks  of  the  two,  since 
a  solid  body  always  displaces  its  otcn  bulk  of  a  liquid. 

To  find  the  specific  gravity  of  a  solid.  —  The  principle  here  is 
precisely  ihe  same  as  in  the  case  of  liquids :  the  ruli  being  '*  to 
divide  tbe  weight  of  a  given  bulk  of  tho  body,  by  the  weight  of 
an  equal  bulk  of  water;  and  tho  mode  adopted  is  first  to  weigh  tbe 
kiutiy  ill  the  air,  then  to  weigh  it  in  water;  find  out  how  much  it 
lo>oi  by  being  weighed  in  water  (which  will  express  precisely  the 
weight  of  nn  equal  bulk  of  water),  and  then  divide  tbe  fir>t  weight 
by  this  last,  and  the  quotient  will  be  tbe  specific  gravity.  This  rule 
in  founded  on  tbe  hydrostatic  law,  that  when  a  solid  is  immersed  in  a 
fluid,  it  loses  a  portion  of  its  weight  exactly  equal  to  the  weight  of  tbe 
pirtiou  of  fluid  displaced ;  that  is,  equivalent  to  the  weight  of  il^  own 
bulk  of  that  fluid.  If  the  solid  be  lighter  than  water,  as  in  the  cube 
of  cork,  its  specific  gravity  may  be  found  by  suspending  a  small  gla^s 
funnel  from  a  sculc-bcani,  and  counterpoised  so  as  to  bo  just  below  the 
surface  of  the  water;  the  lighter  body  is  then  to  be  thrown  up  under 
Ihe  funnelj  which  will,  of  course,  destroy  the  equilibrium^  and  clevaU 
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llie  funnel,  AscerUio  how  mucb  wci^bt  will  cnunt^iruot  tliu  boojanoj 
of  tl)(!  light  bodjf  add  i\\U  to  ili«  weighty  and  divide  its  weight  hy  Uid 
■um  ;   the  quotient  mu^st^  of  course^  be  less  than  unity. 

Another  method  of  finding  the  specific  gravity  of  a  solid  body  li^'btor 
than  water,  i»  first  to  weigh  it  in  the  uir,  then  to  attach  to  it  a  piece 
of  metal  heavy  enough  to  sink  it,  and  weigh  the  whole  as  before,  and 
afterwards  weigh  the  whole  in  water.  The  difference  between  the  two 
lasl  weighing!*  gives  the  weight  of  the  bulk  of  water  equal  to  the  wliulo 
maM.  Hut  we  wish  to  fiud  the  weight  of  the  bulk  of  water  rqnnl  to 
$ke  tighi  hodi/ :  this  i«  done  by  aubtractlng  from  the  lust- men tiaoed 
w«*ight  the  weight  of  a  bulk  of  water  equal  to  the  piece  of  metal. 
Pinmllj,  we  divide  the  absolute  weight  of  the  light  body  io  air  by  tho 
weight  of  itfl  equivalent  bulk  of  water^  as  in  ordinary  caseSi  and  th« 
result  will  of  course  be  less  than  nuity. 

n^dromeierit  are  lostrumenta  employed  for  ascertaining  the  epecifio 
gravitv  of  liquids*  They  o<>nsist  uf  hollow  roe- 
tatlic  untls,  attached  to  a  thin  stem,  and  having 
m  weight  beneath,  to  keep  it  erect.  The  use 
of  the  hydrometer  is  very  siniple.  The  liquid 
to  \m  tried  is  put  into  a  narrow  vessel,  and  the 
joaimment  floated  in  it.  It  is  obvious  that 
ibe  denser  the  liquid^  the  higher  will  the 
bjdrometer  fioat ;  and  triV«  t^r r«4l ;  the  point  on 
IM  graduated  sum  will  then  cipreas  the  spe- 
cific gravity. 

To  atcertain  the  $ptcific  gravity  of  tfaseMy  it 
ti  only  requisite  to  fiU  a  globe  of  known  capa- 
city with  the  gas,  then  to  weigh  it,  and  to 
divide  the  result  by  the  weight  of  the  same  bulk 
of  atmospberio  air,  wltich  is  the  standard,  or 
unity,  for  gases.  It  must  also  be  remembered 
that  tlie  specific  gravity  af  gases  is  influenced 

lijr  ihtir  puritj/,  their  h^gromeirlc  confJiiion,  the  degree  of  prmmtri  10 
wiilob  they  are  subjected  (their  bulk  being  inversely  as  the  preifUfia)y 
and  their  t^ipertUure^ 
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PART  1. 

IMPONDERABLE    SUBSTANCES. 

SECTION   I. 

CALORIC. 

The  bcrm  Beat  is  used  in  two  differcut  senses :  one  signifying  the 
Wt  isatiou  conveyed  by  a  heated  body ;  the  other,  the  material  cautc 
o^  heat;  this  latter  is  called  caloric.  The  effect  of  the  union  of  caloric 
with  ponderable  matter  is  to  communicate  a  repulsive  property  to  it:) 
different  molecules,  overcoming  its  cohesion  ;  and  causing,  successively, 
expansion,  fusion,  and  vaporizution.  Caloric  is  usually  spoken  of  under 
the  two  heads  of  sensibU'y  or  that  which  is  evident  to  the  thermometer, 
and  latciitj  or  that  which  is  insensible  to  the  thermometer.  Latmi 
hrat  may  be  illustrated  by  the  following  experiment:  —  Mix  a  pound 
of  water  at  17-4°,  and  a  pound  of  water  at  ii2°  together;  the  tempe- 
rature of  the  mixture  will  be  the  mean  of  the  two,  or  103° )  but  if  a 
p<«iind  of  snow  or  ice  at  82°  be  used  instead  of  the  water  at  82°,  the 
resulting  temperature  will  still  be  only  82°,  but  the  ice  will  have 
m'4ted.  Hence,  in  this  Ia:>t  experiment,  as  much  heat  hiis  been  ren- 
dered latent  in  the  melting  of  the  ice,  as  would  have  raised  an  equal 
weight  of  water  one  huiulrtd  and  fortif-tici  deijrres.  Again,  if  a  vessel 
containing  water  tiM)laced  over  the  fire,  the  thermometer  will  indiea:e 
the  constant  increase  in  its  temperature  up  to  the  boiling  point,  212°; 
beyond  this  point,  however,  provided  the  steam  escape,  the  successive 
portions  of  heat  received  by  the  liquid  will  be  entirely  insensible;  tliat 
is,  the  additional  caloric  will  be  rendered  latent.  This  latent  caloric 
may,  however,  be  proved  to  exist,  or  may  be  rendered  seiuiblf,  by  con- 
ducting the  steam  into  cold  water,  when  it  will  be  found  t4)  raise  the 
t<jmperature  of  a  quantity  of  wattT  ten  times  heavier  than  itself,  nearly 
one  hundred  degrees;  or,  if  concentrated  in  one  of  these  partji,  the 
rise  of  temperature  would  be  nearly  one  thousand  degrees.  Hence  it 
follows,  that  as  much  heat  is  absorbed  (rendered  latent)  in  prodacioc 
steam,  as  would  raise  the  wat^r  of  which  it  is  composed  one  thousaitu 
degrees,  or  to  about  a  red  heat,  if  prevented  from  assuming  the  aeri- 
form state. 

The  above  law  b  universal.  Whenever  a  solid  body  becomes  liquid, 
OT  whenever  a  liquid  becomes  gaseous,  a  quantity  of  heat  disappear!^ 
or  is  rendered  latent;  and  conversely,  when  a  gaseous  body  is  cos* 
vorttfd  iuto  a  liquid,  or  a  liquid  into  a  solid,  a  corresponding  degrei 

(590) 


CALORIC 


The  amouDt  of  la  tent  beat 


^  caloric  is  given  oat,  or  rendered  free. 
Yaritsa  much  in  different  anbatanoes. 

On  ihia  principle,  tbe  cold  produced  hy  the  venous /rigorific  mix* 
turea  ia  explaioed ;  ihoa  a  mixture  of  anow  and  salt  prrMlucos  a  cold 
of  i«ro,  in  coDaequence  of  the  attraction  between  the  b^iU  and  water 
producing  liquefuctioUi  and  thereby  renderiog  latent  a  targe  amount 
of  ealoric.  A  notable  depreaaion  of  temperature  is  alap  cauf^ed  by  a 
•iiop&e  solution  of  certain  ^alta  in  water,  aa  of  nitre,  sal  nmmoniuo, 
Ae.  A  atriking  example  of  the  reverse  process,  or  the  rendering 
latent  bemi  Benaible  by  condensation,  is  afforded  in  the  sldkiog  of  limd 
bj  water;  here,  the  laree  amount  of  heat  evolved  ariHes  from  the 
vatar  paaaiog  into  a  solid  state,  in  its  couibioation  with  the  lime. 
Another  familiar  instAoce  h  the  rise  of  temperature  usually  expe- 
rienced before  a  snow  atorm,  in  con&ef|ueDce  of  the  condensjition  of 
the  vapour  into  suow,  thus  giving  out  its  latent  beat.  Latent  beat 
baa  bcncc  been  denominated  I  be  hfat  of  Jluiditif^  since  U  is  necessary 
to  auuniSLin  bodies  in  the  fluid  coudltion. 


■  rracTi  or  oalobi  o.  — axraiif  loVi 

J5jtptm9t<m  n  one  of  the  flr^t  eflccts  of  caloric.  It  is  caused  by  the 
repelling  power  produced  by  the  caloric  upon  the  panicles  of  the  body. 
As  it  is  opposcil  to  cohefiioD,  it  follows  that  those  bodies  are  most  ex- 
panded by  heat  wbicK  are  least  influenced  by  cohesion ;  thus  gaaea 
are  more  expaosihle  than  liquids ;  and  liquids  more  than  solids. 

Exptindton  in  Soluh.  —  Tbis  may  be  proved,  by  accurate  measure- 
tornf  of  them  before  and  after  hunting;  —  by  an  sccuratety-fitted  me* 
tit  ^^nd  ring ;  if  the  plug  be  heated  it  will  be  too  large  for  the 

ri'  ^  ^ame  is  shown  in  heating  the  tire  of  a  wheel  before  h<»p- 

ing  It ;  —  it  ia  seen  also  in  the  elongation  of  t|^|^talUo  bar  of  the 
^i^rometcr,  by  heat.  ^^^ 

Of  aoiid  bodies^  the  tnctaU  are  the  roost  expan»ble.  Metals  are 
not  equally  expaoaible;  —  lead  is  most  so;  platinum  the  lea^t  If  a 
Ihio,  Atnigbi  bar  of  iroo  be  firmly  riveted  to  one  of  brass^  and  tlien 
expoMd  to  beat,  the  brase  being  more  dilatable  than  the  iron,  forces 
ibe  bar  in  a  curve,  the  convex  side  of  which  is  brass ;  if  it  he  trti- 
Ibklly  oooled,  the  brass  contracts  more  than  the  iron,  and  the  reverse 
of  the  above  effect  is  produced.  The  supposed  escoption  to  the  grne- 
nl  law  that  solids  expnd  by  heat^  in  the  ca^e  of  clay,  h  onlv  an  appa- 
rent one;  the  oontractiuu  of  this  substance,  as  seen  in  AVcdgwneii'c 
pjrometer,  by  the  action  of  beat,  i»  due  to  the  shrinking  produoed  by 
tbe  Ion  of  wat^r  B«^yond  ceruin  limits  solids  do  not  expand  uni* 
^       'v  for  eijual  increments  of  heat 

^an»wH  in  LiquitU,  —  Liquids  differ  fiom  JiuitiM  tn  Qol  being 
til^Liii ;  —  they  are  mure  exiMini^ible  than  solids,  as  shown  by  plaobg 
en  elouboUo  and  e  mercurial  thermometer  in  tbe  same  bested  avb* 
i;  ibealcebol  will  rise  much  higher  in  tbe  tube  than  tbe  rner* 
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cury.  Liqui^ls  are  not  equally  expansible.  Nor  in  there  inj  relation 
between  tlicir  expansibility  and  their  other  properties,  as  density,  ko, 
Jn  being  heated  from  32"^  to  202"^,  alcohol  expands  ^tb  of  its  bulk; 
water  n^d ;  mercury  35th.  The  rate  of  expansion  in  liquids  is  nnt 
uniform,  —  it  increases  with  equal  increments  of  heat.  There  is  one 
rcuiarkuble  exception  in  the  law  that  liquids  expand  by  heat,  in  the 
cuse  of  water  near  the  freezing  point,  which  eorpandi  on  being  cooled 
below  39° — hence  ice  swims  on  water ;  this  expansion  is  due  to  a  new 
armngemcnt  of  its  particles  in  the  act  of  freezing. 

Expansion  0/  Gases.  —  Gases   are   much  more  expansible   thnn 
either  liquids  or  solids;  — their  rate  of  expansion  is  uni- 
form ;  and  is  very  nearly  the  same  for  all  gases,  bein^ 
O      about  480th  of  the  whole  volume  for  every  degree  of 
Fahrenheit. 
Thermometers  are  instruments  for  measuring  sensible 
heat  by  means  of  the  expanf^ion  and  contraction  of  some 
fluid.     SanvtortWs  thermometer  was  the  first  invented ; 
— it  consisted  of  a  glass  tube  terminating  in  a  bulb,  par- 
tially filled  with  air,  and  the  open  end  plunged  into  some 
coloured  liquid  ;  the  expansion  or  contraction  of  the  con- 
tained air  was  marked  by  the  depression  or  rise  of  the 
liquid.     TliiK  thermometer  is  liable  to  two  objections  :  the 
expansibility  of  air  is  too  great  to  mark  very  considerable 
changes  of  temperature;  and  it  is  liable  to  be  influenced 
by  atmospheric  pressure. 
Leslie  s  dijf'rnnfial  ihrrmomttrr  is  a  modification  of  Sanctorio's  air 
thermometer;. it  consists  of  a  glass  tube  bent 
at  right  angles,  and  terminating  in  two  bulbi*. 
Both  bulls  contain  air,  but  the  greater  part  of 
the  tube  is  filled  with  a  coloured  fluid.     80  long 
as  the  same  temperature  acts  upon  both  bulbs, 
no  change  can  take  place ;  but  the  slightest  dif- 
ferviue  Itetween  the  temperature  of  the  two  is 
detected  by  the  movement  of  the  liquid  under 
the  pressure  of  the  air. 

Liquids  are  much  better  suited  than  gases 
for  thermometers;  and  of  liquids,  mercury  is 
the  best  adapted,  on  account  of  the  great  range 
between  its  boiling  point,  656^,  and  its  freezing 
^int,  —  40°;  it  is  also  very  sensible  to  the  action  of  heat;  and  its 
dilatations  between  32°  and  212°  are  nearly  uniform.  The  essential 
parts  of  a  thermometer  consibt  of  a  tube  of  a  uniform  small  bore,  ter^ 
minating  in  a  bulb ;  the  ball  and  part  of  the  tube  are  filled  with  mer- 
cury, and  the  air  expelled  by  boiling  the  mercury,  and  then  hemeti- 
Tally  sealing  the  tube.  The  hoilifig  point  is  ascertained  by  immeniDg 
the  bulb  in  boiling  water ;  the  freezing  pointy  bj  immersing  it  in 
melting  ice.    The  dbtance  between  these  two  pointa  is  marked  is 
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modai* :  fn  FfthrcDbctt^e  seule,  the  freezing  point  h  marked 
32°,  and  the  boiliog  point,  212"^;  the  intermedinte  divisions  being  180 
defrrecs.  In  the  ei^ntigrade  tbertnoruet*?r  (CelMus*),  the  freezin^r  point 
is  tefo,  and  tbo  boiling  point  100".  In  Reaumur's,  the  frizzing  point 
ia  leroy  and  the  beiiling  point  80^.  Aa  the  raiia  between  these  tbre« 
•cales  ii  that  of  180^  100,  and  80,  or  9^  5,  4,  it  is  easy  to  reduce  one 
lo  the  other  The  alciibolic  thermometer  is  used  when  extremely  low 
tempcuKtorcs  arc  required  to  be  mcafiured^  alcohol  having  never  been 
fftiten. 

The  expan>ibi1itj  of  the  air  by  beat  is  the  cause  of  the  phenomena 
of  wimh.  The  suu'a  rajs  falling  nearly  vertically  over  the  equator, 
and  very  obUquety  at  the  poles^  produt-e  a  very  utiequat  tempera  I  uri5 
at  thase  pt^intM,  The  air  at  the  equator  becofuing  rurefied,  rises  and 
ofcatea  a  partial  vacuum,  while  the  cold  air  from  the  pules  will  rmib  in 
to  mipply  ila  place.  In  thiji  wsy  two  currents  are  establiahed  towards 
IImi  e(|ttator,  one  from  the  north,  and  one  from  the  south  pale,  bci^idefei 
Clia  upward  eurreot.  In  consequence,  however,  of  the  earrli's  inutioa 
opoti  her  asi^  from  west  to  east,  the  two  currents  just  alluded  to  will 
take  an  obiiquc  dlrectioD  from  ca^t  lo  wesit.     These  winds  are  called 


ooKMvatoATtoir,  OR  TRAKafia  or  tttAt. 

Heat  may  be  cnmmanicatcd  to  bodies  in  different  modes : — hj  con- 
l4i4^f,  as  in  the  conduction  of  solids,  and  the  circulatioQ  of  liquids;  by 
rtuiiaiioB,  and  by  rrjUetum. 

Cemduciion  o/ heat, — By  this  is  meant  the  psssage  of  heat  from  ono 
partick  of  a  body  to  another.  This  oonducting  power  ia  very  diflerent 
la  different  bodiea.  Metals  are  the  best  conductors  of  heat,  but  not 
all  aqnally  so;  gold  is  the  best  oondactor»  leadg^^ff orst ;  ghua  and 
pomUin  are  worse  conductors  than  clio  metals,  ^|pids  and  gaaos  ara 
nearly  destitute  of  conducting  power,  as  may  be  shown  by  applying 

pply  tue  hral 


.  to  the  top  of  tb«m  ;  the  mode  of  heating  them  is  to  apply  l 
a&  iba  bottom,  when  instantly^  there  are  two  currents  set  in  motion, 
the  hot  partieles  rising  towards  the  surface,  and  the  colder  ouea  do- 
poeuding:  thiit  proeaas  is  termed  ri nidation  or  conwrtion. 

Radiation  ft/  ketiL — That  mi>de  by  which  heat  is  given  off  to  itoma 
diatanca  oo  all  sides,  by  a  heated  body«  is  UnuL-d  ratft4itKm  ;  and  tha 
haat,  radiant  hrut.  Heat  is  emitted  from  a  hot  body  in  all  diroi  tions, 
and  la  straight  lines  or  radii,  just  as  rays  of  light  are  emitted  from  a 
loaailioaa  body.  Theae  calori&Li  rays  paas  freely  throutrh  the  air,  or  a 
vanMRBt  without  sensibly  affecting  lis  temperature.  When  they  fall 
a|Wi  Uia  anr&ce  of  a  H<ilid  body,  they  may  be  disposed  of  in  thne 
diAareal  ways : — 1,  they  may  be  rrjfected ;  2,  they  may  be  td^norUd  ; 
or  S,  tliey  may  pass  lbrr>ugh  it,  or  be  iranimOtrd,  In  the  first  and 
lltifil  oafot,  llie  lemperalure  of  the  body  is  unaffected ;  io  the  a«ooad 

fi  il  ia  clavatad* 
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Fig.  327 


The  radiating  power  of  bodies  varies  very  much ;  it  depends  chieilj 
upon  the  nature  of  their  surfaces,  those  which  are  rough  and  soiled 
throwing  out'  more  heat  than  those  which  are  smooth  and  polished ; 
lamp-black  is  the  best  radiator,  polished  metals  the  worst.  Colovr 
alone  has  no  influence  upon  it. 

Rpftection  of  heat  resembles  reflection  of  light  It  is  familiarly 
f^hown  by  holding  a  sheet  of  polished  metal  near  the  fire  at  an  angle ; 

the  beat  will  be  reflected  in  the  cor- 
responding angle.  It  may  be  better 
shown  by  placing  a  red-hot  iron  ball 
in  the  focus  of  a  parabolic  mirror ; 
the  colorific  rays  impinging  on  the 
mirror,  will  bo  reflected  in  straight 
lines ;  and  if  another  similar  mirror 
be  properly  adjusted,  many  feet  dis- 
tant, these  rays  may  be  made  to 
converge  again  in  its  focus,  so  as  to 
affect  a  thermometer  placed  there, 
or  even  to  set  fire  to  phosphorus. 
It  is  a  law,  that  the  best  radia- 
tors are  the  worst  reflectors,  and  vice  verm ;  but  the  power  of  ahtorh- 
•intj  heat  is  in  direct  proportion  to  the  radiating  power.  The  power 
of  absorbing  beat  has  been  shown  to  depend  upon  the  colour  of  the 
suhstancc,  by  Franklin's  experiment  with  pieces  of  differently  coloured 
cloth  placed  upon  the  surface  of  snow, — the  darkest  colour  causing  the 
most  liquefaction  beneath.  The  laws  of  radiation  explain  the  forma- 
tion of  dew  ;  the  surface  of  the  ground  being  cooled  down  after  sunset 
by  radiation,  the  aqueous  vapour  existing  in  the  air  is  deposited  in  the 
form  of  dew.  If  the  night  be  cloudy,  however,  the  rays  of  heat  are 
intercepted  by  fMllouds  which  reflect  them  back,  and  hence  little  or 
no  dew  is  deposul^  It  is  also  well  known,  that  the  most  perfect  ra- 
diators, such  as  grass,  wood,  leaves,  &c.,  are  the  most  covered  with 
flew,  while  a  piece  of  polished  metal,  &c.,  would  be  scarcely  moistened. 
In  the  same  manner  also,  the  production  of  the  land  and  sea  breezes 
of  tropical  islands  is  accounted  for. 

Transmimon  of  heat, — 13y  this  is  meant  the  passage  of  the  calorific 
mys  through  certain  media.  Substances  which  transmit  such  rays  are 
called  trarisralentf  or  diathermanotts  ;  it  may  easily  be  shown  by  inter- 
pnsirig  a  piece  of  plate  glass  between  a  red-hot  body  and  a  mirror; 
while  all  the  rays  of  light  will  pass  through  the  glass,  many  of  the  rayi 
of  heat  will  be  arrested  by  it,  so  that  but  a  very  feeble  effect  is  pro- 
duced at  the  focus  of  the  mirror.  The  only  substance  perfectly  dia- 
thermanous  is  rock  nah;  other  media,  though  entirely  transparent,  in- 
tercept the  rays  of  heat  to  a  greater  or  leas  extent.  It  has  also  been 
ahown  that  radiant  heat,  like  light,  is  capable  of  hexug  polarized. 

Vaporization. — This  signifies  the  conversion  of  a  solid  or  liquid 
into  h  vapour  or  gas,  by  beat     Vapours  differ  from  gasM  onlj  in 
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•mIj  wmpreMed   into  a  liquid.     Vaporization  includes  both 

]iitum  ttod  evaporafiim.  Id  ebullition,  the  foroiatiofi  of  the  vapour 
ti  00  rapid,  that  it  rises  to  the  MUfface  in  the  form  of  babbles^  which 
Uum  bur»t;  the  point  at  wbieh  this  takes  pKice  is  called  the  boilinff 
p^nfp  and  m  alwaja  ooostant  under  the  same  circutDflfances ;  it  varies 
vwy  aiiieh  for  different  liquida :  thus,  for  water,  it  ia  212®  F. ;  for 
mWobol,  172®  J  for  ether,  96** ;  for  sutpburic  acid,  6*i0^  ;  for  mercury, 
06*2^.  The  boiling  point  is  chiefly  influenced  bj  the  degree  of  pres- 
aure  to  which  the  liquid  is  subjected.  On  the  earth's  surface  the  at- 
m^t^phen;  ererta  a  pressure  upon  every  object  of  15  pounds  to  every 
^uare  inch;  this  force  must  be  overcome  by  the  elasticity  of  the 
viponr  of  a  liquid  before  it  can  boilj  hence,  as  the  atmo^^pheric  pres- 
mwm  varies,  the  boiling  point  inust  equally  vary ;  hence  water  will  buii 
al  a  much  lower  point  on  a  mountain,  or  in  a  partially-exhausted  re- 
ceiver, than  at  21^2®.  So  constant  in  the  mtto  between  the  depression 
uf  the  bulling  point  and  the  diutinution  of  the  atino^pherio  nresaure, 
that  it  forms  a  good  method  for  ascertaining  the  height  of  miantains, 
— a  dcpreaaion  of  one  degree  being  e<)mvalent  to  an  elevation  of  about 
54^  feet  Liquids  boil^  in  vocuo,  at  a  temperature  of  140®  lower 
ibao  to  the  open  air.  The  influence  of  diminished  pressure  in  de- 
praanng  the  bulling  point  of  a  liquid^  i^  shown  in  the  experiment  de- 
uominated  the  ctdtnary  paradox.  A  small  flask  of  witter  id  made  to 
boil  form  few  minutes  until  the  ftcam  freely  issues  from  the  orifice; 
vkco  it  is  firmly  corked.  On  remo%'ing  it  from  the  heat,  the  ebul- 
Itlioo  of  course  ceaaes;  but  it  may  be  made  to  commence  again  by 
iitDply  applying  cold  water  to  the  upper  part  of  the  flask ;  the  cold 
Otyndenaing  the  vapour,  and  thtfreby  diminishing  the  pressure. 

Uo  the  other  hand,  the  boiling  point  may  be  much  elevated  by  in- 
entailing  tho  pressure.  In  this  way,  water  may  be  prevented  from 
bailing  by  the  pressure  of  its  own  vapour — being  ttpfined  in  a  strong 
laeiallio  vea&et.  There  is  no  limit  to  the  degree  tinwhtch  water  may 
be  ihita  heated,  provided  the  vessel  bo  strong  enough  to  bear  the  enor- 
mmii  prea^ure  of  the  vapour  thus  gi^fierated.  It  is  on  thia  principle 
ihml  the  hif/h  prrBtarc  BUiAm  eugiuo  acts;  in  it  the  steam  is  forced, 
IniUi  before  and  bebind  the  piston,  by  nteann  of  sliding  valves.  In 
U^mpreuurf  engines,  a  vacuum  is  cremted  before  and  behind  tlie  piston, 
hj  neens  of  a  condenser,  so  that  the  piston  is  driven  into  a  vacuum, 
inrtwd  of  against  the  pressure  of  the  atmoephcre.  Other  eireum- 
gteneee  modifymg  ebuUition  arc  ifu^  na/urt  of  the  turfaceo/tht  peunl 
mn€  dkf  iintth  of  the  eUumn  of  ^i^t/iW.  The  first  of  theae  depend 
«{»Ofi  tbe  Jiffrrent  dogrees  of  attraction  subsisting  between  the  veseel 
tod  ibe  liquid  ;  thr  se^nd,  upon  the  incrca&eii  pressure  produced  upon 
ibe  lower  *tnitum  by  a  very  tall  column  of  liquid. 

^  «lrr»jU  trM'ntioned,  a  brge  amount  of  beat  is  rendered  latent, 
by  tb«  n  of  steam. 

A  cv.«^.P'    i.  .i  of  water,  in  becomloff  ateam,  under  the  ordinafj  prn^ 
miTO  ol  Ibe  atmoT-phi  rv'i  exjanda  nearly  into  a  cubic  foot. 
it 
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IJvaporation  differe  from  ebullition  only  in  being  a  slower  proceM 
and  not  attended  with  the  tppeannceof  boiling;  itoccors  at  commoi^ 
temperatures ; — takes  place  in  all  fluids,  and  some  solids,  as  camphor; 
—  is  much  more  rapid  in  such  as  have  a  low  boiling  point,  as  ether 
and  alcohol.  Evaporation  is  influenced  by  1,  extent  of  surfiice;  2, 
temperature: — heat  is  favourable  to  it;  3,  hygrometric  state  of  the 
atmosphere:  —  dryness  favours  it;  4,  by  a  current  of  air;  5,  by 
amount  of  pressure.  The  effect  of  removing  the  pressure  is  well 
seen  by  putting  ether  under  a  receiver,  and  removing  the  air;  the 
evaporation  is  so  rapid  as  to  produce  ebullition. 

Cold  is  always  produced  by  evaporation,  in  consequence  of  the 
amount  of  heat  which  is  rendered  latent.  This  is  shown  by  placing 
a  few  drops  of  ether  on  the  hand  and  exposing  it  to  the  air ;  or  put- 
ting ether  on  the  bulb  of  a  thermometer,  and  noting  the  depression 
un  the  scale.  By  means  of  the  cold  produced  by  evaporation,  water 
may  bo  frozen  by  placing  it  over  sulphuric  acid  in  a  receiver,  and 
quickly  exhausting  the  air.  The  same  thing  is  also  shown  by  Wol- 
laston's  cryophorusy  or  frost>carrier,  which  consists  of  a  glass  tube,  of 
tLc  figure  represented  in  the  cut.     The  bulb  contains  water,  the  reii 

Fig.  329. 


of  the  space  being  filled  with  aqueous  vapour.  The  empty  extremity 
being  pluii<^od  into  a  mixture  of  hiiow  iitid  ^ult,  the  hoIi<Iificatiun  of 
the  vapour  givos  rise  to  such  u  (|uick  evaporation  from  the  surface  of 
the  water,  that  the  latter  freezes*. 

The  temperature  at  which  moisture  is  condensed  from  the  air  upon 
a  cool  surface,  is  called  the  Jnr-jjoijtt ;  it  varies  according  to  the  tem- 
perature and  the  amount  of  moisture  present.  Instruments  for  aK*er- 
taining  the  dew-point  are  called  hyijrometrr^^  the  simplest  of  which  is 
a  silver  cup  containing  water,  which  is  to  be  cooled  down  till  moisture 
is  deposited  on  the  exterior,  and  then  the  temperature  indicated  by  a 
thermometer  placed  inside. 

Specific  heat,  or  capacity  for  heat.  —  By  this  is  meant  the  ratio  of 
the  heat  a  body  may  contain,  with  the  bulk  or  weight  of  the  body. 
A  simple  experiment  will  prove  that  different  bodies,  though  exhibit- 
ing the  same  apparent  temperatures,  contain,  in  reality,  very  different 
amounts  of  heat.  Thus,  in  mixing  a  pound  of  mercury  at  10*2°,  with 
a  pound  of  water  at  100°,  the  temperature  of  the  mixture  will  be 
1P2°;  here,  the  mcroary,  by  losing  60°,  raises  the  water  2°.  But  if 
the  water  be  at  162°,  and  the  mercury  at  100°,  the  temperature  of 
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ruiH  bt  160^ ;  in  this  ea^e,  the  water,  by  loBiDf?  2^,  raises 


90^,     From   tlii 


heat  which 


nppcttrs  tnAt  Mie  fame 
would  nisa  water  2**,  will  misa  &d  cquHl  weight  of  mercurj  eO'^*,  being 
m  the  ratio  of  1  to  30.  Bjr  a  similiir  eicperiiDcnt  iti  oil  and  watefj  it 
u  found  tbat  the  ratio  between  them  is  that  of  f  to  L 

There  are  three  different  modea  of  asccrtBiaing  the  trperific  heat  of 
irtrioui  ntbatancea.  The  tirgt  is  by  obnerviog  the  quantity  nf  ice 
tH^lttfd  by  a  pTen  weight  of  the  substance  heated  to  a  particulnr  tein- 
ptratttre^  the  second,  by  noting  the  time  which  the  heated  body  n** 
quirea  to  coul  down  through  a  certnin  iiuifit>er  of  degrees;  the  lltird 
M  the  method  of  mixture,  just  potDted  out,  and  is  the  one  a^ually 
pieferred. 

The  specific  beat  of  a  body  is  always  diminished  by  increasing  it4 
denMty,  and  rice  ver^d ;  thu«,  a  pieet?  of  iron  when  hammered,  hrcamea 
Ti!ry  hut  from  ibo  libemtion  of  its  heat,  it«*  rapacity  /or  heat  being 
l»>i»ened.  The  same  thing  occurs  when  a  vapour  is  condensed  into  a 
liquidt  or  a  liquid  into  H>lid,  and  rrV«»  vfr«/i> 

r/*e  iFpfuruitM  i^nniition.  —  By  ihia*  IS  meant  the  peculiar  shape 
which  Water  and  other  liquids  will  aA»ume  when  thrown  ijp<»n  a  md- 
hol  SQiootb  metallic  surface-  Instead  of  immediately  tHcuping  as 
vapour,  the  liquid  wit!  play  upon  the  surfitce  in  spheroidal  glnbukt 
until  the  tentperature  is  reduced  to  ncnrlj  212^,  when  it  wilt  sud- 
denly explodt!  iuto  vapour.  This  is  prohahly  the  cause  of  many  stcdla 
boiler  expl<)Kion»  ^  hceoming  red-hot,  the  wnter  as$um<^  the  f^phcroidjU 
alAte,  and  no  steam  is  gf*nerated;  but  on  suddenly  cooling  it  down  by 
the  admifii^ion  of  more  water,  insrantaoeou'^  ejt plosion  ensues. 

Mniuit  tif  prfHlucimf  hfui.  —  It  will  suificc  here  merely  to  mention 
thi'm  't  m-,  knifes  nod  mirrorSf  percussion ^  friction,  oondcnsationt 
eomhination,  electricity,  galvanism,  fcmu-ntation,  and  vitality. 
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are  two  theories  of  Light  :  —  one^ — the  Newtonian — is  tha' 
of  infinitely  small  pariiidrF,  emitted  by  luminous  bolica; 
that  of  lN*scartes, — that  it  de|)endH  U(H>n  undulutiotm  tmns* 
through  a  highly  elsstio  medium  of  extreme  tervuiiy^  called 
tfi  dllffr,  jiiil  as  sound  b  produced  by  the  undulations  of  the  auiio* 
epli0fw* 

Light  tra?ek  in  atmifrht  lines  in  every  dirertioOt  with  extreme  rm- 
pidity  ;  it  oeoopioa  about  eight  minutes  in  coming  from  the  sun  to  tba 
ttnb,  mkhh  ie  at  the  imie  of  200,000  miles  in  a  second.  ^ 


4 
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When  a  ray  of  light  falls  on  a  plane  surface,  it  may  either  be  ab- 
Borbcd,  or  reflected,  or  it  may  be  transmitted  through  it. 

By  reflectionj  is  meant  that  property  which  causes  a  ray  of  light, 
striking  upon  a  bright  surface,  to  be  thrown  back,  at  an  angle  which 
18  always  equal  to  the  angle  of  incidence. 

Refraction  of  iiyhty  is  where  a  ray,  in  passing  from  one  medium 
into  another  of  different  density,  is  bent  from  its  straight  lino. 
AVhere  the  ray  passes  from  a  rarer  to  a  denser  medium,  it  ia  refrartotl 
tuwanh  a  line  perpendicular  to  the  surface  of  the  latter;  but  wlieii 
it  paKseR  from  a  denser  to  a  rarer  medium,  it  is  bent /rom  a  line  per- 
pendicular to  the  surface  of  the  denser  substance.  Different  8ul«tan- 
cros  possess  different  degrees  of  refractive  ^ower ;  generally  speaking, 
the  densest  substance  refracts  most ;  the  same  is  true  also  of  combus- 
tible substances. 

White  light  is  compound,  —  that  is,  it  is  made  up  of  different 
coloured  rays,  as  may  be  proved  by  admitting  a  my  of  light  through 
a  small  aperture  into  a  dark  room,  and  inter- 
posing a  glass  prism  ;  it  will  not  only  be  re- 
fracted from  itfi  straight  course,  but  will  be 
decomposed  into  seven  differontly-eoloure<i 
spaces,  forming  a  figure  termed  the  tnJar 
specirvm.  The  upper  part  of  the  spectrum 
is  red ;  the  lower,  violet ;  the  intermediate 
portion,  commencing  with  the  violet,  being  indigo,  blue,  green,  yellow, 
and  orange,  all  graduully  shading  off  into  each  other.  These  were 
teimed  by  Newton  the  jirimiafic  or  primarif  colours,  from  the  impres- 
sion that  they  were  the  elements  of  white  light. 

Brewster's  opinion,  which  is  rather  the  received  one  at  present,  is, 
that  there  are  only  ihrcf.  primary  colours,  viz.,  hlue^  yrUoic,  and  rttf ; 
and  that  when  these  are  mixed  in  definite  proportions,  white  light 
will  result;  but  that  when  any  of  them  is  in  exces8,  then  the  cfftct 
of  colour  will  be  produced.  The  colours  of  natural  objects  are  sup- 
posed to  result  from  the  surfaces  of  these  bodies  absorbing  certain 
rays,  and  reflecting  or  transmitting  others ;  thus  an  object  appears  r^'/, 
because  it  absorbs  a  portion  of  the  yellow  and  the  blue  rays  composing 
the  white  light  which  fulls  upon  it,  while  it  reflects  the  red  rays;  it 
appears  icliitc  when  it  reflects  all  the  rays,  and  black  when  it  absorbs 
them  all. 

Hie  greatest  ilUimiiiathg  power  of  the  spectrum  is  about  its  middle, 
or  rather,  between  the  yellow  and  green ;  the  greatest  heating  power 
is  in  the  red  space  or  beyond  it,  varying  with  the  kind  of  prism  used ; 
the  deoxidizing  power  is  greatest  in  the  violet  space,  or  just  beyond 
it.     The  red  ray  is  the  least  refrangible ;  the  violet  ray  the  mort  so. 

The  chemical  effects  of  light  are  well  marked ;  thna  a  mixture  of 
chlorine  and  hydrogen  may  be  kept  for  any  length  of  time  in  the  dark ; 
but  under  the  influence  of  light,  a  combination  rood  enaues }  ao  the 
blackening  and  the  decompofeition  of  the  aalta  of  silver  oooar  npidlj 
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to  tbe  ligbt  But  the  most  remarkable  cheroical  effect  produced  by 
light  10  upon  ibe  teavesof  growiug  plunU,  tvhicb  tbeo  poi^ess  tbe  pro* 
I  ^^rty  of  decompoeing  tbe  carbonic  acid  of  ibe  air,  appropriatiog  tbe 
'iftrb«>n  to  then)9elvel^  and  giving  out  tbe  oxj^cn. 

Raya  of  light  are  abmrbt^d  much  more  by  some  bodies  tban  by 
othitra.  Kb  a  general  rule  those  whieb  absorb  radiant  heat  most,  are 
the  beet  abeorbcrs  of  ligbt.  Colutir  appears  to  exercise  a  great  degree 
ef  influeoee  over  it;  dark-coloured  sub^tancea,  for  tbii  reaaon^  become 
eLM>iier  heated  tban  ligbtnaotoured  ones. 

A  ray  of  tight  when  made  to  pass  through  certain  kinds  of  cryaUla, 
•a  Iceland  spar,  ia  divided  itito  two,  one  of  wbtoh  ia  refracted  in  tbe 
ordinary  way,  the  other  taking  an  extraordioery  direoiioo  \  this  is  d^ 
ttauiinat^d  dituhk  rrfrttHum, 

Aoother  property  of  light  is  its  capablHty  of  poiaritaiion. 
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KLECTRIOITY. 

Thi  term  ehrirmf^  is  derived  from  the  Greek  word  f^ignifying 
omWf  since  this  in  the  substance  in  which  cteetrical  excitement  waa 

\l  diecovered.  Etcctricul  excitement  may  lie  produced  by  rubbing 
"fleae,  aniWr,  or  rv^sin,  which  will  then  attract  ligbt  bodies.  There  are 
two  T»rii?tiea  or  atatoe  of  electricity,  the  vftretnts^  or  that  excited  in 
gHmtf  which  la  also  etHed  pmiihr  electricity,  and  the  rrstnou^^  or  that 
i*xcited  in  rcsin«,  calted  ot^o  nnjutUf  electricity.  The  difference  be- 
tween theec  may  be  ett>ily  nh«>wn  by  ^uspcndiup  a  ligbt  pitb-balt,  or  a 
ftvther,  by  mcatks  of  a  thrrml  of  nitk ;  then  on  exciting  a  dry  glase 
lube  and  prc^nting  it  to  it,  tbo  body  will  l)e  attmctcd,  but  after  a  few 
momenta  it  will  he  nrpelled^  in  conE»c(|nence  of  receiving  electricity  from 
th«  glaaa  tube ;  if  now,  a  utii^k  of  resin  pr^)perly  eicit«.Ml  be  pre«ent(vi 
lo  iff  it  will  he  atrractfd ;  butafter  toucbiog  tbe  re^in  and  receiving 
#fni«  of  ita  ctcc^icity,  it  will  soon  f>c  repelled  by  it;  but  on  the  othe? 
Iiend,  attracted  by  the  glnf9.  Ihtft  experiment  establishes  the  law 
**fba4  bedicK  aimilarly  electritir'd,  repel  ench  other,  but  dissimilarly 
rWeilrifted  they  attract."  Klectriciuntt  divide  bodies  into  rhrtric*^  or 
p*  ^^rftiTBy  as  glfiMfl^  rc8in,  *.ulpbur,  &c,,  and  ntm^fltrrfritg  or  eun- 

rj  ^  the  metal*,  water,  Ac      The  eascntial  part3  of  the  tlH-ttnvid 

fi  ire^  If  the  fjtt/rtr^  which  is  usually  a  glaa»  cylinder  or  plate, 

c-  -   -o  u»  Ui  be  ia|>jible  of  turning  by  mmii?  of  a  handle;  'i,  tbe 

rmU*t^^  whi«^b  in  a  tttufTed  euKltion  cc»v  'i  an  imalKani  of  tin, 

eincit  ^^  mereury,  again^t  which  the  *  rtibbtd  ;  i{»  tbp  priuu 

\itr,  which  ia  a  luctallic  cylinder  armud  with  a  nmubcr  of  ^inta 
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for  the  more  perfect  collection  of  the  electricity.  Both  cnshion  tnd 
conductor  should  be  ituulated,  that  is,  supported  on  a  pedestal  of  glass, 
which  is  a  non-conductor.  The  cylinder,  as  it  turns,  becomes  charged 
with  positive  ^vitreous)  electricity,  by  friction  against  the  cushion,  and 
is  as  quickly  aischarged,  by  the  rows  of  points,  into  the  prime  conduc- 
tor, which,  as  it  is  insulated,  thus  acquires  a  charge  of  positive  eleo- 

Fig.  881. 


Fig.  332. 


tricit}',  which  it  will  yield  up  on  contact  with  any  body,  with  a  peon- 
liar  noise  and  spark.  The  maximum  effect  is  produced  when  the  rub- 
ber is  made  to  communicate  with  the  earth  by  means  of  a  chain.  If 
neyative  electricity  be  wanted,  the  conductor  must  be  made  to  commu- 
nicate with  the  earth,  and  the  rubber  insulated,  the 
electricity  being  drawn  from  the  latter. 

The  Ley  den  jar  is  an  instrument  for  accumulathg 
electricity.  It  depends  on  the  principle  that  a  large 
amount  of  the  two  different  sorts  of  electricity  may 
reside  on  the  two  surfaces  without  any  tendency  to 
equilibrium,  on  account  of  the  non-conducting  power 
of  the  glass.  It  consists  of  a  thin  glass  jar  coatc'd  on 
both  sides  with  tin  foil  to  within  a  few  inches  of  the 
top ;  a  wire,  terminating  in  a  metallic  knob,  commu- 
nicates with  the  interior  coating.  When  the  ontside 
coating  is  connected  with  the  earth,  and  the  knob 
placed  near  the  prime  conductor  of  the  machine,  the 
inner  and  outer  surfaces  become  respectively  positive 
4|n<)  negative.     If,  now,  the  two  coatings  be  made  to  conneot  by  meani 
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mbetii  wire,  the  equilibnuui  is  restored,  a  bright  spark  U  perceived, 
aJoog  witb  ft  c^harp  sQap,  uud  if  the  bitdy  be  iuiiTposed,  tbe  tkcirie 
$h^jck  U  kit. 

TUe  tUciric  IfQiiery  is  only  a  greut  DDiiiber  of  such  jira  eoDoected 
lo^lber  by  thtjir  iuoer  and  outer  coaiinga  r^jspectively ;  ibe  whole 
ili#Ei  afet  M  ouQ  very  large  jar,  bj  wbich  great  extent  of  surface  and 
mix  cooriuouii  accumulutiou  of  electricity  are  gaiued*  the  wliuic  way  be 
dUcbargvd  at  the  s&4ue  momeat,  aod  tbe  elTect  is,  of  GoursCj  exceedingly 
powerful* 

By  r/cc6-fca/  inJaeiian  is  meant  tbe  power  wbich  an  electrified  body 
bis  to  produce  au  oppoaite  electric  couJiuoD  iu  a  contiguous  bodj;  it 
la  by  virtue  of  tbis  kw^  th&t  wUen  ao  electritied  body^  a^  a  gla»8  tube 
nrcvioualy  rubbed^  approaches  a  light  body,  us  a  feather  or  pith  ball,  it 
im  mediately     afttacU      it, 

bavitig  firai  indui'vil  iu  it  an  ^if -  B3^> 

opposite  electnc;il  state.  A 
series  of  globes^  suspended 
by  ailk  threads,  in  the  luan- 
ii«r  repreaeuted,  will  each 
beoome  electric  by  imiuty 
ium^  when  a  charged  body 
is  brought  ueur  the  cud  of 
the  »cri«:f.  The  posliive  aud  uegatite  ^igua  are  iDtcuded  to  represent 
the  $/an'M. 

olectricii]  stat^of  the  atmosphere  ta  liable  to  distarbaneo :  expe* 
^  liaa  abowu  that  the  higher  legions  of  the  air  arc  usually  iu  m 
state:  in  cloudy  and  stormy  weather,  the  clouds  near  the 
rfaiSK  often  appear  in  a  negative  at^ite.  In  a  thunder*atorra»  the  cloud 
~  the  earth  may  be  ci^nsidered  as  reprcscDting  the  two  coatings  of 
tlia  Lejdea  jar,  differently  electritied| — and  the  intcrrening  air,  the 
bad  CQCiducting  gla«i.  The  diirigerouB  effects  of  lightning  ar«  uiuoh 
lr«8cned  by  the  use  of  ft)jhtntnt/  rodt^  whieh  are  me- 
t^llic  oonductors  tcruiinatiog  above  in  a  point,  and 
below  passing  to  a  considerable  depth  into  the  earth* 
Tbs  objeoi  ot  iht  pQtnUd  extremity  is  to  conduct  off 
discharge  silently ;  a  blunt  ixtremity  would  gite 
I  to  a  sparky  and  perhaps  a  ^hock,  which  might  be 
'i\  this  may  be  easily  sho^u  by  experiment  with 
i  #ieetrt€al  machine. 

JSketromeien  and  t'lertroscf^>€M  are  tnstrumeDts  for 

jug  or  measuring  the  electrical  inteuMty.     The 

simple  one  is  that  named  the  t^M  Ua/  drctromc* 

it  c^tn^iat^  of  a  pir  of  gold  leaves  suii|K*ndtKl  from 

'  1  "p   »1  a  bcUgar  and  communicating  above  with  a 

^p*     \V  hco  an   electrified  body  is  bn»uehi 

lip,  itif  preaenee  is  im mediate' ly  directed  oy  the  divergeiiett 

Uie  f >ld   Isiivee.     Tbero  m  other  tt^lectromoten  kuovo   by  tlu 
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names  of  quadrant  elect rometery  tornon  fleet romefer,  balance  electrO' 
meltTy  &c. 

Two  theories)  of  electricity  have  long  been  maintained.  One  is  the 
theory  of  tico  Jivith,  which  supposes  two  distinct  kinds  of  electricity, 
and  that  tlu'se  exist  in  all  substances,  the  one  named  vifreoiuiy  .because 
developed  in  glass,  the  other  resinous,  because  manifested  in  resin?; 
that  these  two  fluids  neutralized  each  other,  and  preserved  an  equili- 
brium in  btxlies  at  rest;  but  that  when  this  equilibrium  was  disturk'J 
by  friction,  &c.,  one  or  other  kind  of  electricity  was  displayed.  The 
other  is  the  theory  of  a  sinffle  fluid ,  or  that  of  Franklin.  It  suppot^os 
all  bodies  to  possess  it  in  a  certain  amountj  and  that  their  cquilibriuiu 
is  constantly  liable  to  disturbance  by  friction,  &c. ;  that  when  it  is  in 
excess,  it  is  positively  excited ;  when  in  deficiency,  it  is  negatively 
excited ;  and  that  there  is  a  constant  tendency  to  an  equilibrium. 


SECTION  IV. 

GALVANISM,  OR  VOLTAIC  ELECTRICITY. 

When  two  solid  bodie<(,  as  two  pieces  of  metal,  arc  plunged  into  a 
]i(|uid  capable  of  acting  upon  them  unequally,  the  electric  equilibrium 
is  disturbed,  the  one  acquiring  the  positive  condition,  and  the  other  the 
negative.  Thus,  a  piece  of  zinc  and  a  piece  of  copper,  placed  in  a 
dilute  solution  of  sulphuric  acid,  will  cause  such  a  disturbance  of  the 
electrical  equilibrium ;  the  zinc  being  the  metal  most  attacked, 
hccomes  positive,  while  the  copper  becomes  negative  ;  and  in  making 
a  communication  between  the  two,  an  electrical  current  is  set  in  mo- 
tion. The  intensity  of  the  electricity  thus  developed  is  extremely 
feeble ;  but  by  arranging  a  number  of  single  pairs  of  metals  with  the 
intervention  of  a  fluid,  or  moistened  cloth,  in  such  a  manner  that  the 
direction  of  the  current  shall  J[>e  the  same  in  each, 
the  intensity  will  be  very  much  augmented ;  upon 
this  principle  the  File  of  Volta  and  the  Crown  vf 
Cups  are  contrived. 

The  Voffaie.  pile  consists  of  a  number  of  small 
plates  of  zinc  and  copper  arranged  in  a  pile,  each 
pair  being  separated  by  means  of  a  piece  of  cli»th 
moistened  with  sulphuric  acid,  as  seen  by  the  figun'. 
If  the  two  terminal  plates  be  now  touched  with  wet 
hands,  a  prolonged  electric  shock  will  be  expe- 
rienced, the  intensity  of  which  may  be  increased  to 
almost  any  extent,  by  simply  increasing  the  number 
of  plates. 

The  Crown  of  Cups  is  similar  in  principle,  thongh  different  in  form ; 
it  consists  of  any  number  of  cups  or  glasses,  arranged  in  a  row  or 
n  .  le,  each  containing  a  pieoc  of  c<»pper  and  lincy  and  Bome  dilute  aoid 
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per  oftbe  first  cup  h  conneetcd  witL  the  zinc  of  the  secaml| 
^ipcr  of  tUe  second,  with  tLc  jsiuc  of  tbc  third,  and  !»q  oa;  on 
kliliiiliiog  %  ouuiruuu  tea- 
lion  beiweea  the  fimt  Hud  Fig.  9Ze^ 

lo^t  pliLtca,  a  ditichiirg«  tuket  ^^ 

place  AA  Urfure, 

Wht'uwejr  aucli  an  ar 
mcigGUitfUl  ooDsiflts  mereljf 
of  «  aiagle  pur#jf  cuuduo- 
larvt  aod  aa  ioterposed 
liquid  I  It  ifl  (»lkd  a  *impk 
cinmit;  when  two  or  tunre 
ftllernatious  are  eunccrued^ 
il  19  a  vumpoumi  circuity 
but  hawiiver  ct»u]plvx  the  spparatiLs  mnj  be,  the  principle  i%  lo  nit 
eoAcA,  pTceimly  tho  jiame.  The  d Lis turbaoec  of  the  ef)uiiibniim*ntNy  bu 
ecitiaidcred  ii«  comiiieticiug  at  the  s^urfucc  of  the  riiost  uxidizuhio  riit'Ul> 
aod  10  b«  propnguted  through  the  lir^uid  to  the  leaDl  oxidixaUe  metnl; 
benoO}  vlieE  iDBulated,  the  Hue  end  of  the  Beries  b  ttlwtip  negntive, 
aod  the  oopp«r  end  poBitive.  Whco  tho  two  eJEtretuitieH  are  joined, 
tint  ctirrtfut  coiittiJUf«  to  paas  from  tho  copper  to  the  xioe;  m  that  in 
(acI^  wo  may  cooi»ider  thia  there  are  two  currents  :  one  tVi  the  bntiery, 
puoiiog  from  the  ziuc  to  the  cop  pier ,  the  other  mU  of  tiie  hatt^Ty, 
going  froiii  the  copper  to  the  liuo,  ma  ahowo  by  the  arrows  in  tiie  pre- 
i:ciliTTf,'  figure. 

tnU*s  irowjk  is  a  tnodificattoo  of  Volta's  pile ;  it  oonaifiU  of 
U'  \Knr>   ijf   zinc   and 

^»{  her,  rii.83T. 

^itii  Ml. .  ■  ^    '  into 

m  iiuiiiogaiiy  trough,  which 
buootuei  dividi'd  iuto  a 
of  odla  or  ei>ui  part  m  e  u  Ut, 

Mble  of  r«€eiviug  the  ex- 

'  ug  luiuid.     Thifl  apparatus  b  well  adapted  to  exhibit  dfccta  of 
feiifiocif  and  give  shocks. 

The  tjiumtify  of  electricity  set  free,  ia  to  b«  dititingui»hed  from  itJ 
iemtmn  ;  tba  ^t  ia  measured  by  ita  ckemieal  eifecta — particulurly  tha 
pow^r  oif  deoompoailiniai  aod  depends  oAbe  aurfuee ;  the  hi^t,  by  iii 
power  of  orercoinlDg  ob^taclesi  and  paaaiag  through  iuiporfiHjl  ootiduo* 
locB  ;  it  dcpeoda  oa  the  number  of  platea.  The  eoergy  of  a  Voltaio 
onrreut  ia  uioaaured  by  the  defiectioo  of  a  magnetio  needle. 

Dijfkrmi  ihcuric9  a$  io  ike  nature  and  cause  a/  ^vamwm,  —  Oal- 
taai  auppoaed  il  to  be  de? eloped  io  tbe  animal  upon  which  he  wat 
«ip*^nm#fitif»^,  and  that  th«  uieraU  aerved  ni<^rcly  aa  coiiduiifOf«| 
\  poacd  It  to  he  developed  by  lh«  OODlaet 

ui  |Uentiy,  Faruday  brought   forward   tW 

li^mtfif  ^  cA«vi«£a/  0cii*fHj  nhich  ia  uow  moat  g^  QeraUy  adoptod. 
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The  most  important  effect  produced  by  gAlvanism,  is  tbat  of  tbe 
decomposition  of  compound  bodies.  It  was  by  means  of  thi»  agent 
tbat  Sir  H.  Davy  made  the  discovery  of  tbe  metals  of  the  alkalies. 
When  compound  bodies  in  the  fluid  state  are  traversed  by  a  galvanic 
circuit,  a  decomposition  usually  takes  place  according  to  auDiform  and 
constant  rule  ;  certain  elements,  as  oxygen,  chlorine,  iodine,  acids,  &e., 
appearing  at  the  positive  or  zinc  end  of  the  battery,  and  others,  as 
hydrogen,  the  metals,  &c.,  at  the  capper  or  negative  end.  Hence  the 
division  of  bodies  by  chemists  according  to  their  eledrical  habitudes ; 
those  which  go  to  the  positive  pole  being  called  electrthnet/ativfj  —  at 
the  head  of  which  stands  oxygen;  and  those  which  go  to  tbe  negative 
pole  being  called  electro-pottifive,  of  which  hydrogen  is  the  first. 

The  clvrtrndes  or  polci  of  a  battery  are  the  points  of  the  circuit 
(usually  the  extremities)  where  the  electrical  phenomena  are  mani- 
fested. The  decomposition  of  a  fluid  by  galvanic  action  is  termed 
eferlrolysn  ;  and  the  liquids  which  are  capable  of  being  thus  acted  on 
are  named  elect roft/tes. 

A  constant  battery  is  one  which  preserves  its  power  of  action  for 
an  indefinite  time.  The  common  zinc  and  copper  battery  soon  loses 
its  power,  from  the  fact  that  the  sulphate  of  zinc  gradually  formed 
is  also  gradually  decomposed  by  the  hydrogen  constantly  evolved 
at  the  copper  plate,  on  which  the  reduced  metallic  zino  becomes 
deposited,  converting,  as  it  were,  the  copper  into  a  zinc  plate.  Various 
constant  batteries  are  in  use,  as  Daniel's,  Children's,  Grove's,  &c. 

Mnijnetic  efffcU  of  galvanum.  —  Among  the  eficcts  of  galvanism, 
its  influence  over  the  magnet  is  very  remarkable.  Although  the  fact 
had  been  long  known  that  electricity  was  capable  of  inducing  and 
destroying  magnetism,  as  witnessed  in  the  effects  of  lightning  on  tbe 
cimipassneciile,  it  was  not  until  the  year  1819  that  the  laws  of  the«e 
plienomciia  were  established  by  Gllrstcd,  and  the  science  of  ciectnh 
mat/nefism  truly  developed.  It  is  found  that  if  a  galvanic  current  be 
set  in  motion  near  a  magnetic  needle,  the  latter  will  arrange  itself 
across  tbe  current,  so  that  its  axis  may  be  perpendicular  to  tbe  wire. 

To  ascertain  the  direction  of  a  current,  or  tbe  deflection  of  a  needle, 
the  following  simple  plan  will  asi<ist :  let  a  person  suppose  his  own 
body  to  be  tbe  conducting  wire,  and  to  be  placed  in  its  position ;  then, 
while  looking  at  the  marke(H>ole,  and  tbe  current  is  past^ing  from  his 
head  to  his  feet,  it  will  be  fleflected  to  the  right  hand;  if  from  his 
feet  to  bis  head,  to  the  left  hand. 

When  an  electric  current  is  passed  at  right  angles  to  a  piece  of  iron 
or  steel,  the  latter  acquires  magnetic  polarity,  either  temporary  or  per- 
manent ;  the  direction  of  the  current  determining  the  position  of  the 
poles.  This  efiect  is  very  much  increased  by  causing  the  current  to 
circulate  a  number  of  times  around  the  bar,  which  soon  acquires  extra- 
ordinary magnetic  power.  A  piece  of  soft  iron  in  the  form  of  a  horee- 
•hoe,  surrounded  thus  by  a  coil  of  copper  wire,  insulated  by  being 
oovered  with  ailk|  may  be  made  to  become  so  highly  magnetioj  ainiplj 
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rith 


till  battery  of  a  single 


Fig.  838. 


hy  oatinccting  Ihc  two  ends  of  ttie  iron  with  ft  ^mtili 
pair  of  plates^  as  U>  be  capable  of  BUMtatutng  a  very 
Umrj  weight. 

A»  clectricitjr  can  produce  a  magncfJc  influenco,  in 
tke  same  manner  it  is  found  thtit  magnctit^ni  can  call 
into  acii^ity  electric  current^}.     If  clie  two  extremities 
of  the  coil  o(  the  electro-niagnct  just  descriledj  he 
cootktcted  with  a  iralvaoo^eope,  and  the  iron  ningne- 
ixmd  by  the  applitation  of  a  steel  horseshoe  ningnct 
to  the  ends  of  the  bar^  a  momentary  current  will  be 
d«»veloped  in  the  wire,  and  poloted  out  by  ihe  tij<»\-e- 
Bieut  of  the   needle.      On    renioring    the   mngnet^ 
whereby  the  polarity  of  the  iron  is  ut  once  destroyed, 
a  acGond  current  will  become  apporcnt,  but  in  tl>6 
0pfKNiit«  direction  to  that  of  the  first.     Jly  using  a 
Ttfj   powerful    steel    magnet,    Burrounding  its  iron 
keeper  or  armature  with  a  very  long  coil  of  wire,  and 
iJMrii  tuaking  the  armature  itself  rotate  iu  fror^t  of  the 
hi6m  of  the  tuagnct,  ao  that  lis  iodueed  polarity  shall  be  rapidly  r^ 
veiwed,  roagoe to-elect ric    currents  may  be  pro- 
dveed  of  auch  intensity  a*  to  srlve  bright  spsirks, 
aod  powerful  ah^icks,  and  exhibit  all  tiie  phono 
Kftoaof  to]  laic  e  lee  trie  ity.     The  aceompahying  ^ 
fgure  rvpreaeiits  such  an  arrangement, — There 

m  (rrtai  varioty  of  form  in  eluetro-magnetic 
litaery;  but  in  all,  even  the  most  compli- 
eMrdf  the  tf»mtuil jyrimijth  iik  the  same,  via.: 
ibe  deveLipmeni  of  an  electrical  current  by  niag- 
Deito  action. 

The  earth  in  supposed  to  be  a  great  magnet,  

baring  electric  circles  traversing  it  at  right  ar>gles  from  caiit  to  wcjst, 
and  having  \\n  north  and  suuth  pole  cnrreHpouding  to  ita  re»p4><tivc 
f;««< •graphical  i>ole!* ;  hence  the  north  p*ih^  of  a  magnet  ahouUl  really  ho 
cmit^idrred  itii  »uuth  pob.%  and  frVr  t^r^ti^  U'cauAc  opposite  p<>lrs  altracL 
P^r  lhi»  reaRrn  the  ^kiIcs  of  a  ntngoot  are  now  oflcn  named  the  markvti 
and  uttmarkf'd  pi>tea. 

It  haa  laU'ly  been  atitiouoccd  by  Faraday,  that  oxygen  gas  ia  highly 
agoetic 
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PART  II. 

INORGANIC  CHEMISTRY. 

CHAPTER  I. 

IBBLlMlllART   BEMABKS   ON   CHEMICAL   NOMENCLATUBB,   AFFIXITT,    BTO. 

Material  pubstances  are  divided  bj  the  chemist  into  simple  or 
elrmentary,  and  comj^ound.  The  eimplc  bodies  are  such  as  have  as 
yet  resisted  all  efforts  to  decompose  them.  Compound  bodies  are 
those  that  may  be  resolved  into  two  or  more  elements.  It  is  possible 
that  some  bodies  at  present  n^^rded  as  elementary  may  hereader 
prove  to  be  compound,  as  was  the  case  with  the  alkalies. 

The  number  of  pimple  bodies  recomiised  by  chemists  at  the  present 
day  is  sixty-five ;  of  these,  fifty-two  belong  to  the  class  of  met&ls,  and 
thirteen  to  the  class  of  non-metallic  bodies. 

CHEMICAL    KOMBNCLATURB. 

In  the  formation  of  a  chemical  nomenclature,  the  names  given  to 
many  of  the  elements  were  expressive  of  some  of  their  striking  pro- 
perties :  —thus  oTi/f/rn,  from  two  Greek  words,  signifying  to  produce 
an  acid,  from  the  idea  that  oxygen  was  the  sole  acidifying  principle; 
hydrogen,  from  two  words  signifying  to  produce  water ;— others  again 
derived  their  names  from  words  expressive  of  their  colour,  as  chlorine, 
iodine,  cyanogen,  &c.  The  compounds  of  oxygen  were  named  oxiJfS 
or  acids^  according  as  they  do,  or  do  not  possess  acidity.  Acids  derive 
their  name  from  the  substance  acidified  by  the  oxygen,  by  the  termi- 
Dation  in  tc ;  thus  sulphuric,  carbouiV,  phosphonV,  Ac.  Should  the 
substance  be  capable  of  forming  more  than  one  acid,  the  name  of  that 
containing  least  oxygen  is  made  to  terminate  in  ous,  as  su]phurr/ii)i, 
nitrous,  kc.  When  the  same  subatance  forms  several  acids  with  oxy- 
gen, the  Greek  preposition  hj/^w  is  generally  prefixed  to  express  the 
relative  quantity  of  oxygen;  thus  A^/ionitrous  and  hyposviiphunc  indi- 
cate acids  containing  less  oxygen  than  nitrous  and  sulphuric  acids 
respectively;  sometimes  the  particle  per  is  prefixed  to  express  the 
highest  amount  of  oxygen,  as /)«rchloric  acid. 

The  nomenclature  of  the  salts  is  made  to  depend  on  the  termination 
of  their  acid ;  thus,  acids  ending  in  oiis  form  salts  terminating  in  tie, 
as  su1pht>,  nitnVf*,  from  sulphurr^t/s  and  nitroui  acids;  acids  ending 
in  tV,  as  sulphuric  or  nitric,  form  saltA  terminating  in  ate,  aa  sulphate 
and  nitrafe. 

The  termination  of  names  of  compound  bodies  is  directed  chiefly 
by  analogy;  thus  the  non-acid  compoanda  of  cUorinCi  iodine,  bro- 
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mine  And  fluur]Qe«  from  ihe  aDalo^j  oP  these  bodies  with  oxygen, 
ftre  Qimed  MoriihSi  bromtVejr,  toduits^  j:,c.  The  coinpounds  of  tbo 
tDfUiDtitiblcs  tcroiinato  generally  ia  urelf  as  cmchurei,  eu]pburt'(| 
phoMphure/,  Jbc. 

DiflerODt  oju'deji  uf  the  ssnie  metal  are  dindngiiighed  by  the  nutne- 
nb  prefixed.  The  oxide  contaiDing  a  single  eqiiivaleot  of  the  metal 
mnd  oxygen  ia  oamed  prc^toxidc;  that  coDtaining  the  greatest  amount 
of  oxygen,  the  peroxide;  the  intermediate  oxides  are  expressed  by 
LtUiQ  Duiuemls,  as  the  f/eit/oxide  or  ^moxide,  Peroxide  or  (n/nxidet 
Slq.  I  the  Greek  numcrala,  dUj  (rU,  &o.,  prefixed,  denote  oxidoa  eon- 
Uuckiog  one  equivalent  of  oxygen  with  tico,  three j  or  more  equivalenle 
of  the  metal ;  thus,  the  c/t'uxidc  of  copper.  A  iK^xide  fiignifite  en 
oxide  containing  less  oxygen  than  a  protoxide. 

The  same  system  is  also  extended  to  salts,  where  there  ia  more  than 
one  formed  by  an  acid  with  the  same  base.  When  the  salt  is  nctitral 
it  is  simply  named  aoeording  to  the  nature  of  the  acid,  as  sulphatei 
or  oilmte ,  if  it  contains  two  equivalents  of  the  acid,  it  is  named  » 
^caulphate,  or  a  bicarbonate)  &o<  If  it  contains  two  equivalents  uf 
ibe  base,  it  b  named  a  i//«u!phate,  kc*  Tbe  term  9€4qut\  (one  and  • 
ImII),  is  used  to  indicate  the  relation  of  1  to  1},  or  2  to  3,  os  in  the 
tesquioxide  of  iron,  a  compound  consisting  of  two  eq.  of  iron  and 
tbriM}  of  oxygen. 

The  generic  part  of  the  name  of  a  compound  is  nsoally  formed  from 
ibat  ingredient  which  is  the  most  electro- negative  ]  thus,  in  eompotuids 
formed  between  oxygen^  chlorine,  iodiue  and  sulpbur^  we  say  oxide  of 
ehlurine,  chloride  of  iodine,  iodide  of  sulphur ;  and  not  ehloride  of 
oxygen,  iodide  of  chlorine,  or  sulphuret  of  iodine. 

It  if  often,  however,  very  diflicult  to  apply  appropriate  names  to  the 
bighly-oomplex  bodies  of  the  organic  world  \  in  which  cases  oiorv  p«r- 
tieiUarly,  the  use  of  ehemical  signs  or  sifmboU  beoomee  very  idvantA- 
gooua,  as  will  be  briefly  shown. 

Every  elementary  substance  is  i]c««ignated  by  the  first  letter  of  ita 
Latin  name,  in  capital,  or  by  the  tirtit  letter  cunjuiued  with  a  eeoond 

all  one  moat  characteriaiic,  since  the  names  of  many  bodies  begio 
alike;  thus,  Aluminium,  Al.;  Arsenic,  As.;  Bromine,  Hr. ;  Bonnii 
B.  J  Barium,  Ua, ;  Carbon,  C. ;  Chlorine,  CI, ;  Hydrogen,  O, ;  Iodine, 
I.  f  Iron  (ferrum),  Fe.  \  i/^.  It  is  always  understood  that  these  sym- 
bols express  otw  rtimvuknt  f*f  tfie  m/^biianct, 

Combinatiun  between  bodice  is  expressed  by  a  mere  JQXtapositioa 
of  the  symbols,  or  sometimes  by  intcqx)sing  the  sign  +  :  tbos  wat«*r 
ii  expressed  by  UO,  or  H  ^  0 ;  hydrochloric  acid,  by  H  CI,  or  H  +  CI ; 
protoxide  of  iron,  by  FeO,  or  Fe  f  O. 

When  more  than  one  equivalent  is  intended,  the  number  is  eltliei 

'xed  lo  the  symbol,  or  else  plaocd  after  it:  thus,  sulphuric  add, 

[+80,  or  SO*,  or  SO,;  hyposulphurio  aeid,  28  +  50,  or  8H)\  or 

&0.     Sometimes   abbreviatiotis   are    made   use   of;    thus,    ti 
•qiuTalruta  of  a  aubstanoe  are  indicated  by  tbe  symbol  with  a  shi 
b'2 


I 

4 


614  cHEMienT. 

line  drawn  tlirou|;h  or  below  it ;  afp^nivalent  of  oxjgen  is  signified 
by  a  dut,  and  one  of  sulphur  by  a  comma,  thus  scsquioxide  of  iroD| 

Fe. ;  bisulphurct  of  carbon^C,  instead  of  CSa- 

A  number  placed  before  a  compound  multiplies  all  that  follows  in 
that  compound;  thus,  the  formula  expressing  three  equivalents  of  the 
sulphate  of  the  scsquioxide  of  iron  is  written  3  (FcjOj+SSOa) 

CHKMIOAL    ArriNITT. 

This  is  the  attraction  existing  between  the  heterogeneous  elements 
of  compound  bodies,  whilst  cohesion  is  the  attmction  between  homo- 
geneous particles.  In  water  and  sulphuric  acid,  for  instance,  both 
compound  bodies,  the  chemical  affinity  is  exerted  between  the  oxygen 
and  hydrogen  in  the  one  case,  and  between  the  sulphur  and  oxygen  in 
the  other.  The  most  simple  case  of  chemical  affinity  is  where  two 
bodies  unite  together  to  form  a  third  body ;  as  copper  and  zinc  forming 
brass ;  sulphuric  acid  and  soda  to  form  sulphate  of  soda. 

The  second  case  of  affinity,  called  single  elective  attraction,  is  where 
two  heterogeneous  bodies  having  united  together  to  form  a  compound, 
anotber  body,  being  blended  with  them  in  solution,  unites  with  one 
of  the  former;  for  example,  potash  being  added  to  a  solution  of  sul- 
phate of  magnesia,  unites  with  the  sulphuric  acid,  and  precipitates 
the  magnesia;  water  on  being  added  to  the  tincture  of  camphor 
(camphor  and  alcohol),  will  unite  with  the  alcohol  and  precipitate  the 
camphor 

The  third  case  of  affinity,  called  double  elective  attraction,  is  where 
two  compound  bodies,  on  being  intimately  mingled,  undergo  a  mutual 
decomposition,  the  four  components  interchanging  places :  thus,  a  solu- 
tion of  acetate  of  lead  and  a  solution  of  sulphate  of  zinc,  on  being 
mixed,  give  rise  to  an  acetate  of  zinc  and  a  sulphate  of  lead. 

Tlic  fourth  case  of  affinity  is  where  two  bodies  being  in  combina- 
tion, a  third,  on  being  added  in  excess,  combines  with  both  the  others; 
thus,  ammonia  being  added  to  the  solution  of  sulphate  of  copper,  at 
first  throws  down  the  oxide  of  copper;  but  on  continuing  to  add  the 
ammonia,  the  excess  combines  with  the  precipitated  oxide,  which  is 
then  redissolved. 

Circumstances  niodifying  chemical  affinity. — One  of  these  is  heal; 
thus,  by  heating  mercury  in  the  air,  it  will  combine  with  oxygen;  and 
by  simply  increasing  the  temperature,  it  will  separate  again  from  the 
oxygen.  Another  modifying  agent  is  solution :  many  substances 
which,  when  in  the  dry  state,  evince  no  tendency  to  unite,  when 
moistened  or  dissolved,  exhibit  a  powerful  affinity ;  thus  tartaric  acid 
and  a  carbonated  alkali  may  be  kept  together,  if  dry,  without  any 
union ;  but  if  moistened,  effervescence  takes  place.  Mechanical  divisum 
also  greatly  promotes  chemical  aotion,  by  overcomins  cohesion^  aa  may 
be  seen  by  the  action  of  nitric  acid  on  a  brass  ball  being  far  leaa  tia* 
lent  than  when  the  metal  is  presented  to  it  in  the  form  of  filinga  m 
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The  tMSctrU  MtQ(9  10  bLo  pcouliirlj  favourabU  to  cbetuiciil 

fohtr* nf  offinxtij conRist  of  a  series  of  subistanoes  placed  io  ft  column, 
in  the  order  of  iheir  affinity  for  any  one  Bubsta&cc  at  tlie  head  of  the 
ooluiuUi  aa  in  the  following  example : 

Sufphuric  AcuJ, 
Baryta, 
StroDtiSf 
l*otash| 
LimCj 
Mugnegia, 
Amuii»oia. 

Thr  A  torn  if  Thrttrtf  — The  dotitrine  rif  utitmic  wthjhfg  and  rht^mm 

2miva/enh  m  hnh^d  upon  the  pupposttioti  that  every  suhBtarK-o  li  divl^ 
ble  info  u it i mate  parfirles  trrmed  tifom*,  i*hich  atoui?  unite  together 
in  certain  definite  prcjpnrlious  to  form  various  compound  hocHca, 

The  Chrmiral  Equivnftnt  of  a  body  is  the  number  expressing  ita 
lenti  eomhinht^f  prof^trtiomil ;  as  these  merely  expresa  the  ratio,  any 
one  body  may  l»c  ne h  cted  as  a  Rtntidnrd  ;  cither  oxygen  or  hydrogen  are 
generally  employed,— more  frcf|iient[y  hydrogen, — which  being  placed 
St  noily,  the  tquivuhnt  numher  or  chtmtrol  fquitulrftf  of  o:cygei| 
WonM  be  8;  ulnoe  eight  atoms  of  oxv^n  alwnysi  unite  with  one  ofhy* 
dfog^n*  In  the  sairie  way  the  equivalent  of  chlorine  hai  been  fixed 
alH6;  that  of  rtitrnpfv^n  at  14;  that  uf  iron  at  28 ;  »nd  Boon.  An 
•tOiVI  of  a  c<^mpoiind  body  will  of  course  be  compound,  a)%  nn  atom  of 
Wtl^r,  or  of  ffulphurie  acid  ;  m  nho^  the  fhrminil  rqituntlrnt  of  a  com- 
prmnd  body  i»  the  auui  of  the  equivulent*  of  its  constttuenl» ;  thua  tha 
equivalent  of  water  ia  9  (8  -{- 1);  that  of  sulphurio  acid  40  (lG+24); 
ftod  so  0Q< 

laws  or  cHamcAL  conaiKATtoa. 

1.  All  chemical  oompounda  aro  Bxetl  and  definite  in  lh«ir  oaluiw, 
iba  ratio  of  Hm  tiementa  being  cuotitAut.  Thia  ia  termed  tlie  iaw  0/ 
dtfinitt  trrapoHian*. 

2*  7%«  l*ife  of  muUipfe  pmporttanM, — When  any  botly  ia  capable  of 
uniting  with  a  aecoud  in  aevcral  proportions,  theeie  priip^rtiona  U*ar  a 
Biiuple  rf.*lAtiun  to  each  other*  Thta  m  well  illustmtiHi  in  the  tierirK  tif 
eoiiApottnda  of  nitrugeu  and  oxygeo^  in  which,  while  ihe  nitnigen  ro- 
ttiina  tbo  aanse,  ihe  quaniitiet  of  oxygt^o  lucreatK*  b)  multip)e«^  of  8; 

mB  ft,  8x2»  8xU,  8i<4,  8>c5  give  respectively  the  <|uantitiea  c^ 

;ygcn  containtd  in  the  pn>toxide  of  nitrogen,  the  deuioxide,  hypun£> 

UK  acid,  nitmua  acid,  and  nitric  acid. 

iJ.  7V»f  littr  ft/  tqmvalrittt. — The  proportions  in  which  several  bodiaa 
tji  M  ImmIv  rc«pre!iCDi  the  relationa  in  which  they  untta 

u  Take  oxygen  an  an  example  :  the  propijrtiunii  in 

irUicli  ^uii^Uur,  ciiictriue,  carbon,  and  iron  ttaito  with  oxygeoj  are  r^* 
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cpecHvely  16,  86,  6,  and  27,  for  every  8  parts  of  oxygen.  Now,  a6- 
cording  to  the  above  law,  tbese  bodies  will  combine  with  each  other  iu 
the  same  proportion, — thus  carbon  and  oxygen  in  the  ratio  of  6  to  8, 
&o.  These  proportions  are  named  equivalents  or  combining  nambers. 
Tbe  law  holds  equally  true  for  compound  bodies. 

It  is  obvious  that  any  body  may  be  assumed  as  nnity;  generally 
hydrogen  is  so  assumed,  in  which  case  the  equivalent  of  oxygen  is  8. 


SECTION  I. 


SIMPLE   NON-METALLIC   BODIES. 


OXTOKH 


Exists  abundantly  in  nature,  constituting  one-fifth  of  tbe  atmo- 
sphere, and  cigbt  prt8  in  nine  of  water;  alsn,  in  all  organic  matter. 

Discovered  in  1771  by  Priestley,  and  by  Scheele  in  1775 ;  named 
dfphlngisticatetl  air  by  Priestley,  empyreal  air  by  Scheole,  and  vital 
air  by  Condorcet; — the  nnme  oxygen,  derived  from  two  Greek  words 
signifying  to  generate  an  arid,  was  given  by  I^voisior,  under  the  idea 
that  it  was  the  solo  acidifying  principle. — Preptneil  by  heating  either 
tbe  peroxides  of  mercury,  lead,  or  manganese,  or  the  nitrute  or  chlo- 
rate of  potassa.  Whon  either  of  the  peroxides  is  exposed  to  heat,  a 
portion  of  their  oxygen  is  driven  off,  and  they  are  converted  into  either 
protoxides  or  scFquioxides.  Perhaps  the  best  mode  of  procuring  it  is 
to  heat  the  chlorate  of  pot^issa,  which  yields  a  large  quantity  of  oxy- 
gen,— the  gas  coming  botli  from  the  acid  and  base,  and  the  salt  be- 
coming converted  into  the  chloride  of  potassium.  This  is  shown  by 
the  following  diagram : 


C  Chlorine 

T  Chloride  of 

'Chloric  Acid ^ 

^'^    Potaasium. 

Chlorate  of 

/  5  Oxygen    ^ 

Potaasa  • 

> 

f  Potassium     - 
_  Potassa        \  Oxygen        

• 

^    A  «q-  oTjf^n. 

If  a  little  powdered  peroxide  of  manganese  be  previously  mixed 
with  the  chlorate  of  potassa,  a  less  amount  of  heat  will  be  required, 
ait  hough  none  of  the  oxygen  comes  from  the  manganese.  Oxygen 
should  be  collected  over  water,  in  a  pneumatic  trough,  —a  large  vessel 
containing  water,  and  fitted  with  a  shelf  for  holding  the  receivers, 
which  must  alwayf^  be  below  the  level  of  the  liquid. 

Properties.  —  Colourless,  tasteless,  inodorous;  sp.  gr.  1*1026;  — 
has  never  been  condensed  into  a  liquid ;  it  is  the  most  perfect  nega- 
tive electric;  is  very  sparingly  soluble  in  water;  a  powerful  supporter 
of  combustion  and  of  life;  hns  a  strong  attraction  for  most  simple 
bodies.    Its  power  of  supporting  combustion  is  shown  bj  immening 
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i  eanJIe  with  &  red-hot  wick,  which  is  in§t4iDtly  rcligbtvd  ;  or  by 
laniiog  of  fine  iron  wire,  or  of  phoaphorus  and  ^iilphury  io  it; 
the  ooiDpounds  which  are  always  thuii  ibriucd  are  termed  eiibiT  aeuli 
or  oxiV/cJi,  according  sa  they  do,  or  do  tiot,  possess  acid  properties. 
Ordinary  tambutition  is  ouly  the  rupid  uuioD  of  a  body  with  uxygen; 
mud  the  body^  wheo  burnt,  id  always  iocrea^d  ia  weight;  which  io- 
creaa«  ia  <^iact|y  tqual  to  the  amouol  of  oxygen  which  has  dii^appeared^ 
Oiygcf)  is  equally  eseenti«il  to  respiratiou  ^  tio  unitiuil  can  live  in  an 
StOioephcrc  diprived  af  oxy^ren ;  pure  oxygen  is  injungug  to  life,  on 
•oocnint  of  iu  highly  stimulating  properties,  all  of  the  functionsi 
becoming  extremely  exoit«d.  Eq.:=^8 ;  —  combining  volaroe^=50 ;  — 
S>mbol,0. 

Throry  of  comhitititm,  —  The  tertn  rombuiffon^  in  its  wideat  ^enjw, 
„IMgoitirB  *^ik  chemical  couibitiation,  attended  with  the  evoluiion  of  tjghl 
hoat/'     In  its  rettrivtrd  setisCp  it  means  *'  the  rapid  union  i>f  • 
abuiiitU  wirh  oxygen/'     Before  the  discovery  of  oxygen  gas  the 
benomena  of  cot n bullion  were  explained  on  the  SttthlinH^  t>r  phft^tt^ 
!  tktory^  that  all  combustibles  contained  a  principle  named  fthft^fM" 
tu  which   they  owed    their  combustibility ;  and   that  when  thej 
timed,  thoy  g:ive  out  their  phlogititun,  and  then  ceu^ed  to  be  coin* 
»tible.     A    metal  lie  oxide  was  ouusequenlly  rtipirded  as  a  situple 
aod  the  viuetal  iuielf  as  a  compound   of  the  oxide  with 

, _  _  • 

lAVotsier  proved  the  incorrectness  of  this  doctrine^  by  showing  thtt 

I  body  on  undergoing  combustion,  so  far  from  giving  nut  anything, 

Iwaya  ^uircis  oxygen ;  thus,  on  bunnng  a  piece  of  phosphorus  In 

KjrgODi  tome  of  the  gas  di8appeared,  lite   pWphorus  irtcri'HMcd   tn 

fight,  and  the  incri^afie  of  the  latter  was  precisely  equal  tu  the  lo«s 

the  fMrmer.      Lavoisier,  however,  went  t4>o  far  in  suppusii^g  thai 

was  the  ao/c  supporter  uf  cottibustion ;  since  it  has  been  proved 

rotbcr  gas«r,  as  chlorine,  cyunogen»  ^c,  will  al^o  support  it.      H« 

}  ieoounted  for  the  intense  light  and  heat  produced  during  c<)m 

sUoD,  on  the  principle  of  latent  hcut;  but  in   this   he  was  «ubM- 

aently  proved  to  be  incorrect.     N<i  crrtnin  explanation  of  these  pho- 

[}aiena  nave  indeed  been  givt*n,  though  they  have  been  attributed  to 

rmu'ttl  ftrtimi  by  some,  and  to  tiftirUity  by  others  ^  this  btter  view 

\  adopted  by  Hi  nelius.  « 

All  combustibles  do  not  omit  an  equal  amount  of  heat  on  being 

Exists  abundantly  in  nnture;  eonttilotes  one-ninth  by  weigh t,  of 
water,  and  twothirds  by  vulume ;  named  from  the  Greek  words  sig- 
nifying to  (^r^fratr  trntrt,     l\riMir»iJ^  always  by  decunq»iising  water, 
fhieh  Mmj  U*  effected  either  by  bringing  stiani  in  contact  with  red* 
iron,  which  then  combines  with  the  ^x\g<n  of  the  wutcr,  lib«- 
'fftiing  pure  h^drogtn;  or  bj  the  action  of  dilute  »uJphkirio  avid 
62  • 
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pieces  of  sine  or  iron  ;  in    this  c»se   the  wntt^T  of  the  saTphuric  acid 
yii;ld8  its  oxygen  to  the  stitK^  and  it8  h)dn>geD  e&caj^es:  the  oxide  of  J 
zinc  at  the  ^ame  time  unites  with  the  acid  to  form  the  9utphai€ 
sinCt  thus: — 

-Free. 

i  Sulfikatc  of 


)  Oxjgen — . 

Zioc 


-  oxide  of  line. 


Sulphurio  ftcid- 


prcfp, — Colourlejis,  inodorous,  iQsteless ;  th«  lightest  tH"»dj  in  nnfn' 
»p.  gr  0  0C896  ;  lOD  cubic  inches  odIt?  weip^h  2-137  gr?»-     Tt  ftnnol 
be  conipresficd  into  a  liquid  ;  a  uod -supporter  of  comluT  ]  r* 

spiral  inn,  thouph  this  Jaiter  pr»iperlj  arises,  not  from  nh\  pro*i 

perty  of  the  gas^  but  only  from  an  absence  of  x)iTp'eii ;  it  is  hijshljr 
influinmable,  burning  with  a  pale  bluish  flame;  when  mii«'d  with  • 
duo  proportion  of  oxyfreo  (2  measures  of  hydmgen  to  1  of  oxy^:eti)| 
it  explodes  violently,  either  by  a  heated  body,  or  the  electric  spark, 
giving  rise  to  the  ff>rraalion  of  water, 

Sponjry  platinum  is  instantly  made  red  hot  by  a  jet  of  Bydrogm, 
which,  in  hs  turn»  is  then  inflamed  ;^ — a  mixture  of  hydrogen  an' 
oxygen,  will  burn  slowly  without  explosion,  when  the  tt  mpenitiitv  i 
miaed  a  Mttio  above  that  of  boiling  mercury.     The  burning  of  hydrrw-i 
gen  with  oxygen  is  accompanied  with  the  evolution  of  a  great  amoiic 
of  heat;  on  ihia  principle  the  oxy-ht/ffrogen  Uottpipt  is  constructed, 
con&ibting  of  an   appanitus   by   which  a  mixture  of   bydrngen  and 
oxygen  is  made  to  burn  from  a  jet,  care  being  taken  to  guard  againiit 
the  danger  of  explosion,  by  moans  of  Ilemming's  lafety  tube ;  iha 
heat  thus  produced  is  sufficient  to   melt  the  most  refnicfory  metals. 
A  burning  jet  of  rhis  when  thrown  upon  a  piece  of  lime  oonstitutefl 
the  Dnimmvnt^  h'jht — Symk  II; — Eq.  1. 

Hydrogen  form 8  two  compounds  with  ozygeD  :  water|  or  the  prth 
toirufe,  and  the  peroxide. 

Water,  HO,  —  First  proved  to  be  compoped  of  hydrogen  and  oxy- 
gen^ by  Cavendisb  ;  this  may  be  shown  K^nfhetiraff^^ 
by  tnixing  one  volume  of  oxygen  with  two  of  hy- 
drogen, and  exploding  the  mixture^  when  water  will 
be  the  aole  product,  —  or,  Qvuf^tiraUtf^  by  decom- 
posing water  cither  by  a  red-hot  iron,  or  by  galn^ 
nism ;  in  the  last  case,  a  eniafl  portion  of  wtttt?r  i« 
irilerposed  between  a  pair  of  platinum  plates  con- 
nected with  the  extremities  of  a  voltaic  apparatus  of 
moderate  power  j  pure  oxygen  gas  is  evolved  at  th« 
pofiitive  plate  (or  that  connected  at  the  copper  cnd)^ 
and  pure  hydrogen  at  the  negative,  or  xioo  estre*' 
mity;  the  gasea  may  be  properly  collected  and 
measured. 

The  composition  of  water  is,  by  weight,  8  porti 
yf  oxygen,  and  1  of  hydrogen  ;  by  volume,  1  volume  of  oxygen,  and 
2  of  hydrogen. 


Fig.  340. 
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-  ColourIcs*R,  ifindorous,  tiwiete»;  a  powerful  refractor  of 
light;  un  ixupi^rfect  conductor  of  hemi  Aod  ek'tlricity  ;  very  iaeoiD* 
prviaibla ;  sp.  gr.  1.  It  doea  ooi  occur,  io  nature^  cheinTcailv  pure  ^ 
cm&  00 1 J  be  procured  pure  by  distillation.  Fronting  point,  h2°  F. ; 
boiliftjr  point,  212*^  F.;  greatest  density^  at  40*^  F.  Water  »cU 
powerJfuUy  aa  a  cbemlcal  ugent,  botb  as  an  acid  and  aa  a  base^  in  the 
§i«t  eaae,  fonning  compounds  termed  h^ihatcM^  when  lonietiniies  the 
reicliou  la  accompanied  with  the  evolution  of  heat,  aa  in  the  filakiug 
of  lime;  in  the  fiecood  caae^  uniting  with  the  so-called  aciJa  }  dry  aul* 
l^urjc  acid  can  evince  no  acid  proportie<s,  unleas  water  he  present  to 
act  as  a  ba6e,  hut  this  ba/>e  may  be  au Instituted  by  a  marc  powerful  one, 
Aa  the  oside  of  iron,  or  of  sine.  Water  alao  eotera  into  the  compo- 
•ition  of  many  ery»tab,  eonstitutiog  their  water  of  cr^ittallisxtlwnj  or 
water  nece&aary  to  the  crystalliue  form,  and  cofiUitutiumtl  wnttr^  or 
Vater  «aaeotial  lo  the  existence  of  the  salt.  Its  aolvenf  properties  are 
pro^mineDtt  Water  in  ita  natural  state  alwap  coutaina  atinospherto 
ftir,  as  may  be  shown  by  placing  it  under  a  receiver  and  exhauMiing 
the  air;  bubbles  of  gas  will  make  their  escape.  Reccntly^boilcd  WHter 
Uia  the  property  of  absorbing  gases,  though  in  different  degrees. 

Pkraritle  of  llydragrn^  HU|,  called  also  oxjfgenattd  wairr,  is  pro- 
cured from  the  piTuiide  of  bariuui,  by  the  action  of  diluti:  hydro- 
dllono  acid,  and  then  precipituting  the  Wyla  by  Kulphuric  acid;  ihe 
tflOMi  of  oxygen  of  the  peroxide,  instead  of  escaping,  unites  with  tlit 
vatrr,  converting  it  into  the  peroxide  of  hydrogen. 

/Vo^. — A  colourlcits,  transparent  liquid ;  inodorons ;  has  a  metallic 
taste;  sp.  gr  1-45;  rvmarkuble  for  its  proncncss  to  deoomjxMiitaoii, — 
ft  l«inper»turo  of  212°  caus^ing  explosion ;  it  abo  bleaohta  ftttd  oiidiMA^ 

siTaooax 

Constitutes  about  four-SAhs  of  the  atmosphere,  and  is  found  abun* 
dantiy  in  nature,  under  variouM  cuinbinntinns.      It 
fiiAj  be  procured  in  several  wnys,  of  wbich  the 
Bioel  aimplo  is  to  burn  out  the  oxygen  from  a  con- 
fined portion  of  ttir,  in  a  bell-gluss  inverted  over  a 
diah  of  water,  by  means  of  i  pit^oe  of  phosphorus; 
the  phosphorus  Ls  otio verted  into  pho«iphoric  acid, 
mmI  the  reiuainiug  gas  is  tolerably  pure  nitrogen. 
A  purer  gas  may  be  obtainrd   by  parsing  atmo* 
S|klierio  air  over  copper  heated   to  redni'ss ;  or  by 
|iaeatag  chlorine  throui:h  a  solution  of  ummonia    _ 
(OJtrogeo  and  hydn^i^'en); — lu  this  latit  case  there  ^ 
b  a  ri<»k  of  the  furmatioa  of  the  chloride  of  uitx^j 
gen,  a  very  cxploi^ivo  compound* 

/Vop.  —  Duitinguinhcd   for   iCa   negative   propertii 
colouTi  t«»le,  and  smell;  a  nonnupporter  of  oambuKtuu  ^>'mj  nas  hne 
od  ooiMKie  properties;  is  not  iad^immable;  sp  gr.  072 ;  1«^  ^  U  15 ; 
Syinb,  M« 
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Nitrogen  forms  five  compouads  with  oxygen,  and  one  mixture,^ 
the  atmosphere* 

The  atmosphere  is  composed  of  about  fottr-fi(\hs  of  nitrogeo,  one- 
fifth  of  oxygen,  and  gome  oarbooic  acid  tknd  watery  vaptiur.     Tbe  air 
may  be  analyzed  either  by  burning  a  piece  of  pho^rphoniB  in  a  kno« 
portion  of  it^  or  by  passing  it  over  a  tinely-divide«l  cofyper,  bested 
redness,  or  by  ojixing  it  with  hydrogen  in  di^finile   proportions^  4 
exploding  the  mixture  by  the  electric  spairk;  the  last  mt^thod  ift/ 
oocomplJBhed  by  means  of  a  eutfioniHrr  —  a  etont  glass  tnbe,  1 
ranged   that   known    bulks'  of  gaa  can   be  nieosart^d.     8af 
measures  of  atmos^pherio  air  be  mixed  with  50  of  hydrogten,  ai 
mixture  exploded  ;  the  volume,  after  explosion,  will  be  found 
to  S7  measures  ;  hence  there  has  been  a  dimiouUon  of  6$  nieasarefl|1 
of  which  one-third,  or  21  measoies,  b  oxygen;  tbe  rem&iniDg  IW4 
thirds  is  hydn^gen. 

Prop, — Coluurle^s  and  invisible ;  when  pure,  has  no  ta^te  or  smelt  J 
•p.  gr.  1 ;  it  is  800  times  lighter  than  water  at  60*^.  At  the  Uxt 
of  the  sea,  i^  exerts  a  pro&suse  of  15  pounda  on  every  »<((uare  inch 
and  is  cspable  of  supporting  a  column  of  wuter  34  feet  high,  and  on^ 
of  mer<^ury  30  inches;  that  is,  a  column  of  mercury  one  inch  wjoan 
and  30  inchos  long,  has  the  same  weight  (nearly  15  poundi*)  «« 
coluniti  of  watitr  34  feet  long,  and  as  a  column  of  air  of  eqtial 
reaching  to  the  extri-me  limit  of  the  atmo'^pbere. 

COMPOUNDS     or     XITBOOKK     WITH    OXTOMH. 

These  are  Protoxide  of  Nitrogen,  Deuioxide  of  Nitrogen,  Ntf 
Acid|  f*en>xide  of  Nitrogen,  and  Nilric  Acid, 

Prot*»j:.idc  of  %ittrt)fjen^  NO,  called  algo  nitro»»  oxifh  and  faur^hi»4 
gaa  ; — prepared  by  heating  the  nitrate  of  ammonia.  Tbe  ratioouile  ' 
mb  follows : 

'Nitrogen 

'  Nitric  acid     2  Oxygen 

[aOxysen 


Nitrate 

of 

Ammonia 


Amnionia 


Nitrogen 
3  Hydrogen 


2  eq.  Nilroui  oild«k 


3  eq.  Water, 


!'      jRro^».  — Colourless,  transparent,  atmoft  inodoroua;  Pp.  gr.   15; 

•powerful  gupporler  of  combustion  ;  water  dii^solves  nearly  its  own  T< 
lume ;  may  be  condensed  into  a  liquid  at  45°  by  a  presaure  of  50  atmi 
8phere$(j  when  mixed  with  hydrogen  in  equtl  Tolumee,  it  explndc 
with  violence  by  the  elcctrie  ipnrk,  liberating  its  own  measuris  of  n: 
trogen.  Its  most  remarkable  property  is  its  exhilirating  €0ect  on  th 
animal  Fystem,  when  respired. 

Dcxitfjxufr^  or  Btnojcidr  0/  nitmgen^  NO,; — prepared  by  the  actk. 
of  nitric  flcid  on  copper  turnings;   part  of  the  oxyirt^n  of  the  acid  eon. 
Sines  with  the  copper,  the  oxide  thus  formed  uniting  with   tbe  utid6s 
'lompoikid  nitric  acid;  another  portion  of  the  oxygen  unitee  witb  the 
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l>itet>ggtt  to  forfo  Uio  dentoxide.  It  in  eolntirle^f  bat  has  s  strong 
ftfinity  for  oxy^ceo ;  it  acqulreB  si  d&rk  rt*d  colour  mhen  it  eomes  in 
oontact  wkh  the  air,  whicb  will  ^erve  to  dtstingubh  it;  it  is  irrespi* 
nble ;  a  supporter  of  eoinbustiao  in  some  cases, — us  of  charcoal  mod 
phosphorus ;  but  it  extiD^uiBbea  a  lights  candle.  From  its  affinity 
^QT  oxygen,  it  may  be  used  with  advantage  in  rudiometr^. 

Nitr%m$  aeitff  NO,  j  prepared  by  adding  four  measures  of  dentoxide 
•f  nitrogen  to  one  of  oxygen,  and  expoeine  the  mixture  to  a  tempera- 
Mm  of  0^  P.  ^  they  condense  into  m  thin  liquid  of  a  greenish  colour ; 
— ^vapouri  orange  red  ^  it  is  decomposed  by  water  into  nitric  acid  and 
dcutoxida  of  oitragCD;  it  cannot  be  made  to  unite  dirrctl^  with  metal- 
lio  oxidei. 

Peroxide  o/nifrot^rnf  NO^,  ia  always  formed  whenever  dentoxide  of 
Biyogeii  eocttea  io  oonlaet  with  the  atmoflpheno  air,  producing  dense 
ontige-colotired  fumes ; — prucured  in  a  llcjuid  form  by  heating  nitrate 
of  lead  ill  1  retort;  oxide  of  lead  remainn  behind^  and  the  acid  is  re- 
AalVi»d  into  a  mixture  of  oxygen  and  nitrous  aciJp  the  latter  being  eon- 
1  tato  a  liquid  by  surround iug  the  receiver  by  a  powerful  freciiog 


iln/p, — At  a  low  temperatur©  it  is  neflrly  colourless;  acquires  an 
Ofaoge  lint  on  raising  the  temperature;  sp,  gr.  1-451;  very  volatile, 
Mli^  at  82** ; — is  atid,  pungent,  and  cornjpive ;  is  decomposed,  on 
bilBg  added  to  water,  into  nitric  acid  and  deutoxide  of  nitrogen ;  very 
Mfa|iirable ;  supports  the  combustion  of  a  burning  taper  and  of  phoa- 
|li0nii,  but  extinguishes  sulphur ; — a  powerful  oxidizing  agent. 

Peroxide  uf  nitrr*gen  combines  with  nitric  acid,  which  thereby  ao» 
quires  a  strong  omnge  tint,  and  constitutes  the  fuming-red  mtrouBOcid 
mthe  ahop»y  and  the  nitroBo-nitric  arid  of  Herzelius.  The  colour  of 
IIm  mixturt»  varies  with  the  srrength  of  the  nitric  acid^  becoming  yel* 
low^  green  f  and  blue,  and  finnlly  ditutppearing  altogetberi  as  the  quaa* 
illy  or  water  in  the  aitid  incrcasos. 

Nitric  acid^  ^i.h\ — procured  syntheticnlly,  by  passing  a  succeaslois 
of  elrctrio  sparks  through  a  mixture  of  nitn)gen  and  oxygen  ooafined 
in  a  lube; — beat  prepared  by  the  action  of  sulphurio  acid  on  nitra 
^^;...*..  if  potansa)  with  the  aid  of  heat;  nitric  acid  vapour*  pa»s  ovtT 
u.  I  water,  and  the  bi^ulphate  of  pota^sa  remaiua  iu  the  retort: 

tiii«  L'«inj>ijtut*-«  the  aqxia  /otHm  of  commerce. 

/Vcip. — When  thuei  pnx'ured,  liquid  nitric  acid  is  of  a  yeUoffish 
oolour,  which  is  dependent  upon  aome  nitrous  acid  fumes ;  when  p4H^ 
fi'Ctiy  pure  it  is  colourleas;  sp,  gr.  about  1-5;  contains  abf»ut  25  per 
cent,  of  water,  without  h'     '  innot exist  as  an  ar-t</,  though  it  nan 

lately  been  ioolated  in  a  t  lime  form;  emits  den^c,  white,  suf- 

iMtlog  fUmes  when  expusiod  to  the  air;  buihs  at  187^  On  adding 
"""  rant  portions  of  w»ter  to  the  strong  acid,  several  definite  combina* 
\  of  aeul  and  waliT  appear  to  be  generated,  remarkable  for  the  dif* 
Me  obaerved  in  th«:jr  i)oiljng  and  frecxiug  paints. 

The  Attrie  aeld  of  oooimerce  is  apl  to  coutaiu  traces  of  sulphiuric  uil 
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bydroobloric  acids ;  the  former  is  detected  by  adding  chloride  of  ba- 
rium— ^an  insoluble  sulphate  of  baryta  being  precipitated ;  the  latter, 
by  nitrate  of  silver — an  insoluble  chloride  of  silver  being  thrown  down. 
Nitrio  acid  is  a  powerful  oxidizer,  acting  with  great  violence  on  many 
of  the  metals ;  it  decomposes  all  organic  substances,  and  acts  on  the 
skin  as  a  caustic.  The  salts  formed  by  nitric  acid  are  termed  nitmt^t. 
The  best  tests  for  nitric  acid  are, — its  solvent  power  over  gold,  if 
hydrochloric  acid  be  present;  the  formation  of  the  well-known  nitrate 
ofpotassa;  the  red  tint  communicated  to  a  salt  of  morphia;  and  the 
bleaching  effect  upon  a  boiling  solution  of  sulphate  of  indigo,  provided 
no  chlorine  be  present. 

CARBON. 

This  18  a  very  abundant  product  of  nature,  being  a  constituent  of  all 
organic  bodies;  its  purest  form  is  the  dianmnd,  a  native  crystal  of  car- 
bon ;  which  is  proved  to  bo  pure  carbon  by  burning  it  in  oxygen  pis, 
the  sole  product  being  carbonic  acid.  The  next  purest  native  variety 
is  graphite  or  plumbago,  which  also  contains  some  iron ;  next  to  this 
comes  anthracite  coal.  It  is  the  essential  ingredient  of  common  char- 
coal, which  is  prepared  by  burning  wood  in  ciose  vessels.  Coke  is  the 
charcoal  of  bituminous  coal;  lamp-hfack,  that  of  resin;  xvor^-Uack  or 
animal  charcoal  is  prepared  from  bones. 

Prop. — Carbon,  as  it  exists  in  the  diamond,  is  the  hardest  substance 
in  nature ;  it  crystallizes  in  the  form  of  the  octohedron  or  cube ;  pp. 
gr.  3.52 ;  is  very  unchangeable ;  bears  an  intense  heat  in  close  vessels 
without  fusing;  is  not  acted  on  either  by  acids  or  alkalies.  As  obtaimnl 
from  wood,  it  is  hard  and  brittle ;  its  apparent  lightness  is  due  to  its 
porosity.  It  is  a  bad  conductor  of  beat ;  a  good  conductor  of  electri- 
city ;  and  is  very  combustible,  when  burnt  in  the  air  or  in  oxygen, 
giving  rise  to  carbonic  acid ;  has  the  property  of  absorbing  a  largo 
quantity  of  gases  or  vapours  into  its  pores,  though  in  very  different 
proportions;  thus,  of  ammonia,  90  times  its  volume  is  absorbed,  while 
of  hydrogen,  it  takes  up  less  than  twice  its  own  bulk. 

Another  very  useful  property  of  charcoal  is  its  power  of  absorbing 
the  colouring  matters  from  organic  solutions ;  animal  charcoal  is  best 
for  this  purpose.  Charcoal  is  also  highly  antiseptic ;  it  is  hence  used 
fur  purifying  water  in  filtering  machines ;  also  to  remove  the  odour 
from  tainted  fle^h.  The  equivalent  of  carbon  is  G'12;  its  symbol  is  C. 
It  forms  two  direct  compounds  with  oxygen,  namely,  carbuuio  oxide, 
and  carbonic  acid. 

Carbonic  oxide  ffoSy  CO.  —  Prepared  by  passing  carbonic  acid  gas 
over  red-hot  charcoal  or  iron,  one-half  of  its  oxygen  being  removed  and 
it  becoming  converted  into  carbonic  oxide;  or  preferably  by  the  notion 
of  sulphuric  acid  or  oxalic  acid  (an  organic  acid  consisting  of  cqoal 
measures  of  carbonic  acid  and  carbonic  oxide),  which  is  immediately 
lesoived  into  its  constituents;  and  on  pastiing  the  gasea  throujjh  ■ 
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itrong  eolation  of  potmssa)  the  carbooic  acid  is  absorbed|  aod  the  car- 
buuic  oxidf  may  be  coUected. 

I*r*/ft, — Coloiirk*aa  and  inodoroun ;  sp,  gr.  ()'9927;  apanngly  ab- 
•arbvd  by  water ;  ia  neither  acid  nor  alkuliDe ;  a  Dou-^upporter  of  com- 
boitioii,  but  coiiibustibie,  bumiog  with  a  lambent  blue  llaAtne,  giTJng 
riae  to  ottrbouiu  acid ;  U  ia  irreBpirable.  Mixed  with  oxjgen  it  may 
ht  expliMied  by  the  ciaetrio  apark,  formiog  carbonic  acid. 

Carbtjnic  acid,  COf — Dboovered  bj  Dr.  Black  io  1757,  and  named 
hj  btto  Jired  air ;  prepared  by  the  action  of  sulphunc  or  niuriatio 
Beid  on  any  carbonate;  the  gas  comes  off  with  eflerveaceDCO. 

Pntp, — ^Colourlesa ;  of  u  pungent  odour  and  taate;  Tery  trreepirable  ^ 
sp.  gr.  15-4.  It  may  be  condensed  into  a  liquid  at  32^  by  a  prea^sun} 
of  4J(>  atmo^pherva  ;  this  liquid  may  be  frozen  by  the  cold  produced  by 
ita  own  evaporatiun,  which  la  estimated  at  148^.  The  bquefied  acid 
ii  coburle«a,  and  limpid  like  watery  the  tolid  acid  resembtea  snow. 
Carbonic  acid  acta  u|>on  animals  ap  a  poison^  producing  asphyxia;  it  ia 
tiyurioufl  even  when  largely  diluted  wiih  air;  bcace  the  evils  reiiult* 
ing  from  imperfect  ventilation.  It  E^ometimea  accumulates  in  wells 
Kiui  mineajeonati luting  the  chvkt'damp  of  miners.  Water  abagrba  ita 
own  Vulume  li  thia  ^h,  at  any  prehsure;  contfequentl^  the  amount 
abaorbed  is  determined  simply  by  the  degree  of  pressure  t«»  whit  h  the 
CM  k  subjectt'd ;  in  this  way  carbonic  acid  water  is  man u tact  urovl. 
Wftoon  6  acid  cxi^La  in  the  air,  as  has  been  mentioned;  alao  lu  commuu 
a|irtDg  Wttter,  which  owes  to  it  its  pleasant  flavour;  the  gas  may  be 
eunr  ly  driven  off  by  hoiling;  hence  water  which  has  been  boikd  is 
4|>  A.     Its  solution  in  water  forms  one  of  the  great  solvents  uf 

lin  \   means  of   it,  rocks  are  disintegrated  ana  converted  inti^ 

•uiia.      its  salts  are  numerous;  tbe^ve  named  curbonaiGt^  the  moal 
eominc^n  of  which  it»  littuiUone, 

1  hu  beat  test  fur  carbonic  acid  is  ftme-traferf  to  which  it  alwayt 

ttparta  a  cloudiness,  resulting  from  the  formatioo  of  carbonate  uf 

ao.     This  may  bo  accn  also  by  breathing  through  a  tube  immcnicd 

I  iiino^watcr. 

acLMura 

la  found  uncombined  in  the  neighbourhood  of  voTcanoca^  as  in  Italy 
8iu^y ;  also  ahuudantly  in  a  sute  of  combinstion  with  varioua 
rials,  as  iron,  lead,  oupper,  antimony,  ^c.,  constituting  the  /^yn/cs 
I  nioeraiogtaia.     Ii  ia  procured  by  exposing  iron  pyrites  to  a  red  heaty 
b  doaa  vcsaela* 

/Vqp*-^A  jtllov  btiltl«  aolidj  wtthont  odour  and  taste^  under  ortfi* 
ly  atiwaiatainni,  boi  acquires  a  peculiar  odour  when  rubbed;  »p, 
~fjt*  l-W;  a  noO'OanducJor  of  heat  and  clectnciiy;  molts  at  231?**,  al 
wbldi  p*nnt  it  is  a  b({Uid  uf  an  am  her  coUmr.  If  the  heat  be  incri>aM'i| 
It  |p«y  I'keu  and  acquiresi  a  reddiah  tint;  betw^-en  428"^  and 

4S*2?,  ki«t;  add  beyond  this  it  iiir«un  becomes  thinner  up  lu 

iia  boiliu|$  fMMiiti  (KiO";  burna  wbcQ  boated  up  to  300^  Id  the  o|h]|i 
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air.     Tbc  roll  hrifMtone  of  coinmeive   is  melted  Bulpbiir  run  WiiOj 
cyliDdriuuJ  oioulda.    Flowers  of  ttufphur  are  minute  cr^'Mtald  of  nolpliui^ 
obtaiDcd  by  aubluuiDg  sulphur  m  close  vessels.     The  i^p.  fir. 
vapour  la  6.654,     The  vapour  will  aupporfc  combuRdou.     Cry  a 
sulphur  may  be  procured  by  melUDg  auy  quJioUty  in  j&ti  eartbeo  * 
and  wheo   partially  cooled,  break! og  the  cruBt  and  pouriiig  otit  ihe 
liquid  couieata,     Crystak  are  otieu  found  od  breaking  the  roll  brin 
etonc  of  oomoicrce. 

Sulphur  Is  iDsoluhle  in  water ;  fioluble  in  the  fixed  and  volatile  ink 
the  be^t  eulveol  is  the  bieulphuret  of  carbon  ;  it  diasolveia  id  alcohol  \ 
both  substaucea  ur^  brought  together  in  the  state  of  vapour*  £<].s=] 
Byoib.  S. 

It  much  resembles  oxygen  in  iU  chemioal  habitudee,  like  Ikal 
fthfo  gette rating  both  acids  and  hums. 

Sulphur  forms  six  compounds  with  OMygen,  of  which  the  rooBt  il 
portaut  are  sulphurouii  and  sulphuric  auids. 

SulphurQtn  acidf  80^ — tho  product  when  sulphur  ia  burned  lo 
open  air,  or  in  dry  oxygen; — prepared  conveniently  by  the  action  < 
sulphuric  acid  on  mercury  or  eopptr ;  a  part  of  the  acid  is  devomf 
yielding  up  sulphurous  acid  and  oxygen;  the  oxygen  uniting  with 
metal. 

J^up.     Colourless ;  of  &  pungent,  sufibcating  odoufi  and  lotd  I 
ep.  gr.  2  2105;^ — is  condensed  into  a  liquid  at  45''  by  a  preeaure^ 
two  atmotipberes,  and  at  0*^  under  a  pressure  of  one  atnioe^phere;- 
DOU-8upporter  of  combustion,  and  a  nou-oombu»tib}c; — cannot  sup 
respiration;  wuter  iit  60^  absorbs  32  times  its  volume.     It 
bleaching  properties ;  its  solution  fir^^t  reddening  and  then  bleaelil 
litmus.     Its  salts  jyre  termed  mti/^tc^ :  they  are  not  of  tnuch  iiop 
ance. 

Sulphuric  aci</,  SOj — Known  in  commeree  as  oil  of  vitriot ;^~% 
be  procured  in  two  modes :  first,  by  exposing  the  protosulpbtii 
iron  (green  vitriol)  to  a  red  heat,  by  which  the  sulphuric  acid  tMf'^^^ 
off,  and  condensed,  and  the  peroxide  of  iron  remains.     The 
procured  is  an  oily  brown  liquid,  of  a  sp.  gr.  of  ID,  fuming  in 
and  very  corrosive ;  it  is  known  in  commerce  as  fuming  sulphuric  act 
or  acid  of  N^ordhauseHf  from  the  place  of  its  manufacture. 

The  second  method  is  the  one  usually  adopted.  It  depends  ii|l 
the  fact  that  when  sulphurous  acid  and  peroxide  of  iiitroge o  are 
acnt  along  with  some  water,  the  sulphurous  acid  takee  oxygen  fit 
the  peroxide  of  nitrogen,  the  first  becoming  aulphuric  Mc\d,  and  thf 
last  deutoxide  of  nitrogen.  The  mode  adopted  is  the  following :  A 
mixture  of  sulphur  and  nitre  is  exposed  to  heat  in  such  a  mwBOMirt  that 
the  vapours  are  carried  into  a  leaden  chamber,  upon  the  botloa  ef 
which  is  a  stratum  of  water.  The  nitric  acid  of  the  nitre  gives  up 
oxygen  to  some  of  the  sulphurous  acid,  thereby  converting  it  into  i 
phuric  acid,  which  immediately  combines  with  the  potaaaa  ^  Ifae  greii 
part  of  the  sulphurous  acid  cutcn  the  leaden  cbaiubcri  when  it  eol 
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m  oootael  mtli  dtiiitojttde  of  Ditrogen,  attnoipberic  oxtgen,  imd  witerj 
Vft|>Oiintv  foriuinp;  ft  white  crysuHiiie  compoiiDdt  believed  to  be  eom- 
pfited  of  ftolpburio  acid,  oitrous  acid,  aod  water.  Wbeo  this  solid 
nib  into  (be  water  on  the  floor  of  the  leaden  cbamber^  it  is  docom* 
pomd  into  eulphuric  acid  (which  is  disaolved  hy  the  water),  peroxide 
of  nitrqgieti  and  deutoxide  of  oilrogen.  The  peroxide  of  nitrogen 
ilma  wt  frae,  aa  well  ai  that  produced  by  the  reaclioo  of  the  atmoa- 
pberio  ozjgeo  oq  the  deutoxide  of  [litrogeD^  id  agaio  miogted  with 
•wipburoua  acid  and  watery  vapoors  as  before,  and  gives  rise  to  tbe 
Airaftiion  of  another  portion  of  the  crystalline  compoundi  which,  in 
its  turn,  beeomea  deoompoaed  oo  f&lltn^  into  the  water  When  tbe 
Water  in  tbe  leaden  chamber  becomes  sufficiently  saturated,  it  is  drawn 
•IT  aJid  oooceolrated  in  platinuui  TesselSj  by  beat,  until  it  attains  the 
flp.jrr.  of  about  1*84. 
ff     ne  Umotj  of  the  process  may  be  expressed  tbns  :— 


Feroxide  of  Kitrogen. 


I    Nitro 

.  2  0»y, 
|l2  0i>' 


JSnljihnranaacid.      j^Sulpbar 


Nitrogen 

xygcn 

gen 


Water. 


4  Oxygen 


Deutoxide  of  l^itrogen. 


2  Hydrated  Sulpb.  aeltt 

Prop, — A  dense,  colourless,  oily  liquid,  of  an  intensely  sour  laate 
nod  aeid  reaction  ; — consists  of  40  parts,  or  1  eq.  anbydrous  acid,  tod 
9  ptrta  Of  1  eq,  wafer; — extremely  corrosive  ^^ecouipoccs  all  orgnnio 
•obstances;  —  has  a  powerful  attraction  for  water,  and  whi*n  mixed 
witb  it  give^  rise  to  a  great  elevation  in  the  temperature }  freexea  at — 
W  and  boils  at  620*. 

Anh^lrouM  sulphuric  acid  may  be  procured  by  heating  the  Nord- 
hauiN-n  acid  in  a  retort,  to  which  is  adapted  a  receiver  (surrounded 
with  ice;  a  vapour  pa^wes  over,  which  condenses  into  white  ailky  crya- 
Ula,  naaembiitig  asbestos.  It  has  such  a  strong  affinity  for  water,  ehAi 
wbeo  pat  into  Ujxt  liquid  it  hisses  like  a  hot  iron ;  it  is  very  voi«til«i, 
boiling  at  104*^ ; — it  dfies  not  displa3'  any  acid  reaciioo  nnleaa  moisturo 
bo  present      TVj/,  chloride  of  barium. 

liypofufphurouM  «riV/,  S^Oj,  cannot  exist  in  an  isolated  form ;  it  m 
iroduccd  when  sulphur  is  digestc^d  in  asoJutioo  of  sulphatir  of  potnstta; 
— a  hyporu/phiic  of  potasaa  is  formed. 

IlytKmt/phunc  aculf  S,Q|f  ut  procured  in  solution  by  suspend ingg 
pe^3Xlde  of  manganese  in  wattfr  artificially  cgolcd,  and  then  trans- 
ruittiog  through  it  m  alretm  of  sulphurous  acid  gas ;  the  hypf^sulphau 
cif  the  protoxide  of  iDAIignnese  is  thus  formed,  which  is  deooni posed 
by  baryta,  and  the  barytio  salt  in  its  turn  decompoeed  by  iulphttrio 

Two  oUmt  mcUk  of  sulphur  have  nK!ently  been  dtseoTettd,  oalled 
'f#]j  tlie  nUtthartt^i  h^^fotufphurk  aciJ,  ^0|,  and  Htvlpku 
i0pmtffkurt<  arte/,  S«0». 


^h 
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■  XL  KV I D  M. 


A  Tory  rare  substance,  much  resembling  sulphar  in  ifs  chemical 
habitudes.  It  is  a  reddish  brown  solid  body,  having  an  imperfect 
metallic  lustre,  and  a  sp.  gr.  of  4*3; — melts  at  about  212^  and  builn 
at  650°.     It  forms  an  oxide  and  two  acids. 


PHOSPnOBUS 


Exists  in  bones  and  urine; — prepared  from  bones,  in  which  il 
exists  as  phosphate  of  lime,  by  calcining,  and  then  adding  sulphurit 
acid  and  water;  the  sulphate  of  lime  is  precipitated,  and  the  phos- 
phoric acid  lefl  in  solution  with  some  of  the  lime,  as  a  superphosphate 
This  is  evaporated,  mixed  with  charcoal  and  exposed  to  a  high  heat ; 
the  phosphorus  distils  over  into  water. 

Prop, — When  pure  it  much  resembles  wax,  being  soft  and  flexible, 
and  of  a  flesh  colour;  sp.  gr.  1.77  ;  — fuses  at  108**;  — boils  at  550^  ; 
— insoluble  in  water,  but  dissolves  in  naphtha  and  oils ; — very  inflani- 
muble;  —  burns  with  a  bright  flame  generating  phosphoric  acid.  It 
undergoes  a  slow  combustion  in  the  open  air,  giving  a  luminous 
appearance  in  the  dark;  this  combustion  may,  however,  be  entirely 
prevented  by  the  presence  of  olefiant  gas,  vapour  of  ether,  en*  an  csdcu- 
tiul  oil.     Eq.=15'7,  or  (according  to  some)  31*4.     Symb.  P. 

rhosphorus  forms  four  compounds  with  oxygen. 

Oxide  of  phoitphorus,  PgO,  formed  by  melting  phosphorus  under  hot 
water,  and  bringing  a  stream  of  oxygen  gas  in  contact  with  it : — it  has 
a  red  colour  . — is  insoluble  in  water,  alcohol,  or  ether. 

Jlypophosphorous  acidy  PO,  is  formed  when  phosphuret  of  barium 
is  put  into  water;  it  is  a  powerful  deoxidizing  agent. 

Phosphorous  acidy  l^Oj,  or  VO^]  formed  by  burning  phosphorus  in 
a  limited  supply  of  oxygen  or  nir;  in  this  state  it  is  unliydrouH^  nod 
is  in  the  form  of  a  wLite  pf»wder,  very  deliquescent.  It  forms  photf- 
phifeHf  which  arc  of  little  importance. 

Phosphoric  acidy  I*0» ;  prepared  by  burning  phosphorus  in  the 
open  air  or  in  oxygen,  by  which  it  is  priK>ured  in  the  anhydrous  form ; 
also  by  heating  phosphorus  in  nitric  acid;  also  from  bonf-s,  by  acting 
on  the  phosphate  of  lime  (which  is  formed  as  already  described)  by 
carbonate  of  ammonia,  then  evaporating  the  phosphate  of  ammouia, 
and  heating  in  a  platina  orucible. 

Prop. — Very  deliquescent ;  is  a  powerful  acid ;  very  sour,  but  does 
not  corrode  like  nitric  and  sulphuric  acids.  It  is  capable  of  existing 
in  three  different  states  or  nioditieutions,  forming  three  separate  cla>.st's 
of  salts,  which  differ  completely  in  pn^pertios  and  constitution.  Thi*y 
are  distinguished  by  the  names  tribasicy  bibauc,  and  mfmoLanc  acids, 
according  to  the  number  of  equivalents  of  base  required  to  furm  neutral 
salts. 

The  iribiuic  phosphoric  acid  is  the  acid  of  the  well-known  phos- 
phates ;  it  is  characterised  by  yielding  with  a  solable  salt  of  silTcr,  a 
jellow  insoluble  phospViaU.    U  eouVvLta  Z  ^  water. 


B0RO17 — eV'icoir. 

\  hthn$ie  phoitphorifi  actJ^  ft.lso  called   the  jif/ropho^phonc  aciJ^ 

ircd  bj  beating  Ibe  furtuer  ncid  it  a  ttjiufKfniturti  of  416^;^ — 

il  U  distiijgui^bed  from  tbt;  inba-sie  ticiU  by  yield tu^  u  u^Ai/o  in^tuud 

of  A  jciluw  pctcipiuiti  Willi  the  tuiiu  af  silver.     It  cuutaiixiji  2  eq*  uf 

water 

Tbe  monobaMir  jtkoi^hftnc  aeid^  ftUo  named  paraphmphonc  acul^  li 
proouretl  wheu  pbu^phoruij  Im  beaiud  in  ibo  opca  &]r,  uud  ulso  wbeu  a 
euuoetilnittfd  m>tiiUufi  uF  the  triba»ic  or  bibu^Biu  acidd  iii  heaU^d  to  red> 
li«MB.  By  tbe  forujer  ujotbod^  it  b  anbydroun;  by  the  Utter  it  \»  & 
lijdniUv  Tbe  b^drute  in  vury  tusiblo,  »nd  ou  cooling  it  condt'it^t^  into 
m  lr«ii«pi*rei»l  bnitle  bolid»  ealkd  tj/nct\ti  phMpkvric  ttchi,  wbicb  is 
¥or^  deiiuiue^ceiit.  li  cituiaiti?*  1  eij.  ul' babio  Waiter*  It  furuis  an  ia- 
^     ioiubic  cuuipouod  wiib  albuiueu. 

^^HKwbiJbMa  of  boracic  acid; — um^  be  procured  from  baracic  add  bj 
^^Mtim  tlwUli  patjijisiom  ;  tb«;  uxygco  uf  the  Mcid^  ODiuug  with  tb« 
^^otaaaiytn,  »etA  tbts  buruu  tree. 

/Vo/>. — A  dttik  uiive-i'uluurcd  substance  j  iuaoluble;  ft  tiaii-cnnduo* 
toir  uf  «lectrioity  ;  wbtu  burued  lU  tbo  opou  air  or  ojtygcii,  it  geiieratofl 
boracic  acid*  Ktj.i^^HJ.  f^ymb.  B.  It  toruis  ouly  oue  Lumpoutid  wriib 
OEjrgdUt  namely,  Ooravie  or  ^t/r/c  cirtJ.  Tbis  can  be  pr«»c7ur«id  by  de- 
flOBlpopiii^  bibofiitif  i*f  Nida  (borax)  by  lueatia  of  ffulpbtirit^  acid  ;  th« 
aulpbatc  of  »>dii  rciimiua  iu  aoiuuou^  and  tbe  buracic  acid  is  dcpuuitid 
in  tbe  furiu  of  cryt^tabi. 

It  t»  ipantigiy  eoiuble  iu  cold  wat^r,  more  &o  in  boi  water,  and  ?ery 
■oluble  m  buiiing  alcobul.  Tbe  alcubolio  Rilutioo  wbcn  set  oo  firep 
byrika  %ith  a  be^utitul  ^reco  tlame,  —  a  gi>ud  t^t  of  ita  proteaot* 
Wbro  boraeio  acid  ia  be^tied,  u  Uicitu  iuto  a  glusay  uii«6«, 

Tbe  most  important  suit  of  boracio  acid  is  t^ortuc — a  bibomtc  of  ioda, 
maeb  iti»ed  iu  bloHpipe  opcnitioua. 

i  I  L  t  G  O  V  ^ 

The  baais  of  silez  or  tilicic  acid ;  —  procured  by  beatin^r  tbe  douhlo 
fluorida  of  ttilicou  and  potaaaiuiiii  ibo  latter  combiufa  wab  tbofluoriiiei 
lib<^ritt»U|;  tbe  ^Uicnu* 

I'rttj*. — A  durk   brown  powder,  a  non-conduetor  of  ©leclrieity,  ajid 
itiiout  tbo  metallic  lu^ttrtr ;  healed  in  the  niff  it  buruB  and  is  converted 
iiliciu  acid ;  —  fuxuia  otily  one  oompouud  with  oxygen,     Eq.^:= 
18.     SymU  81 

J^uk  Oi^uff  iSiOj, — kiiowQ  al»o  m  tilex  or  ailioeoiu  earth — exi*ta 
idanily  in  naiuro  in  the  form  of  quarts  and  aand.  Hock  crystal 
it  a  v«ry  pure  form  of  iL  —  i^rcparcd  by  igniting  t4'an!<{iarfnt  rock 
cranial,  throwing  it  when  red  hot  lutu  waUr,  anU  tben  reducing  to 
|iowd«r]  or  by  hfaiitn^  tugciber  powdered  quurts  vr  imndf  and  i-arba- 
11 A  Li!  ul*  Booti :  a  ^i.ica^e  oJ'  ^oda  ui  fartued|  whitib  i^  to  be  boiled  ill 
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water ;  hydrochloric  acid  is  then  added,  which  comhines  with  the  soda, 
precipitating  the  silicic  acid  in  the  form  of  a  gelatinous  mass. 

pT(yp. — A  white  powder,  insoluble,  tasteless;  sp.  gr.  2-69;  very 
infusible;  has  no  action  on  test  paper  on  account  of  its  insolubility; 
but  it  is  a  powerful  acid,  since  it  forms  salts  with  the  alkalies.  Com- 
mon glass  is  a  silicate  of  potash.  The  best  varieties  of  glass  are  nisi  Je 
out  of  pure  alkali  and  very  fine  sand,  free  from  iron  :  flint-glass  contaiii<: 
also  some  litharge  or  red  lead.  If  the  proportion  be  reversed,  so  a?  in 
have  one  part  of  silicic  acid  with  three  of  potash,  we  have  a  soluble 
silicate  of  potash,  called  liquor  lillcumy  or  liquor  offiinU, 

CULOBXNK. 

Chlorine,  along  with  Iodine,  Bromine,  and  Fluorine,  forms  a  proup 
of  simple  bodies  whose  chemical  habitudes  are  remarkably  similar. 
They,  together  with  Cyanogen  (a  compound  body),  are  termed  hahtgm 
bodies,  because  they  form  salts  resembling  sea-salt,  or  chloride  of 
sodium. 

Chlorine  exists  abundantly  in  nature  as  an  ingredient  in  common 
salt.  It  was  discovered,  in  1774,  by  Sohccle,  and  by  him  called 
dfphlof/isticaied  marine  acid.  The  French  chemists  named  it  oxymu- 
viatic  acid,  from  an  opinion  that  it  consisted  of  muriatic  acid  and  oxy- 
gen. In  1809,  Davy  discovered  its  true  nature,  and  gave  to  it  the 
name  of  chlorine,  from  a  Greek  word  signifying  groonish-yellow.  Pre- 
pared by  the  action  of  hydrochloric  acid  on  peroxide  of  manganese, 
with  the  aid  of  heat;  chlorine  is  set  free^  and  water  and  a  chloride  of 
manganese  are  formed,  thus : 


2  Hydrochloric  acid. 


Peroxide  of  Manganese. 


1 


Chlorine Chlorine. 

Iljdrogen 

ChloriDO 
Hydrogen 

Oxygen 

Oxygen 
Manganeue. 


2  Water. 


Chloride    of    Manga- 
nese. 


Prop. — A  yellowish-preen  gas,  irrespirable,  exciting  strong  spasms 
of  the  glottis, — sp.  gr.  247;  water  at  60°  absorbs  twice  its  volume. 
It  is  best  collected  by  conducting  it,  by  means  of  a  tube,  into  thi*  bot- 
tom of  tall  receivers,  the  air  being  thereby  displaced.  The  watery 
solution,  on  being  exposed  to  the  light,  is  slowly  changed  into  chluro- 
hydric  acid,  oxygen  being  set  free.  When  moist  chlorine  is  exposed 
to  a  cold  of  32°,  yellow  crystals  are  formed,  being  a  compound  of 
chlorine  and  water.  Chlorine  is  condensed  into  a  liquid  by  a  pressure 
of  four  atmospheres.  It  is  a  non-combustible,  but  a  supporter  of  com- 
bustion; a  lighted  taper  burns  in  it  for  a  short  time,  but  several  of  the 
metals,  as  antimony,  tin,  copper,  and  arsenic,  take  fire  spoDtaDeousIy 
yhen  presented  to  it  in  a  finely-divided  state.  In  these  cases,  a  ckf^ 
ride  or  the  metal  \%  {ormed.    IVi^  %\xf^j^««;l  a&aity  of  chlorine  is  for 
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en  :  it  Is  in  ofvnsrqnence  of  ttits  that  it  acts  sa  pomerrullj  as  % 
hlritchin^  ftgent,  water  being  alwaja  decoiii po!:ed  in  the  procea*,  tbe 
I      b^'Jrogeo  uniting  with  the  cblarioe  to  fornj  cblorobytlric  acid,  and  tbe 
oxygen  which  \%  set  free  beiog  the  real  decolorizing  agent. 

Chlorine  is  %\m  useful  us  ii  dmuferthnj  apeot.  The  best  teat  for 
chlorine  is  a  soluble  salt  of  silvery — a  white  m^oluhle  chlaride  of  siU 
ver  U  formed. 

The  non-acid  conapoanda  of  chlorine  are  called  cJdoridei*  £q.^=  30, 
Sjruib,,  CI. 

Chlorine  forms ,^r  compounds  with  ozjgen ;  none  of  them  are  very 
permanent,  but  they  are  alt  ea.^ilj  decomposed. 
^^    Jljfpfxhh^jtt*  aritif  010,  or  protoxide  of  chlorine,  it  obtained  by  the 
^Balioa  of  ohlorioe  gas  on  peroxide  of  mercury,  thus : — 

I 


f  ChloHoe 

Oiida  of 
Mercurj 


J  Chlorlnt 
J  i!lilorin« 
J  Mercurj 


CMorido  of  Mercury. 


Hypoebloroua  aeid. 


It  is  a  pale  yellowish  gas, — ^poBsesses  powerful  bleaching  properties, 
fitrin^  bleiihing  Mults. 

Chlorous  rtriVA^  ClO^,  peroxide  of  chlorine; — prepared  by  heating  a 
mixture  of  sulphuric  acid  and  chlorate  of  jtou^sa^  the  chloric  acid 
which  is  set  fVie  is  fipontaoeou^ly  decompom^d  into  otilorou<)  acid  and 
liyfioohloric  acid,  tbe  tatter  remaining  in  union  with  the  pgUsift*  U 
Im  a  richer  colotir  thun  chlorine,  and  i$  v^ry  explriaive* 

Chltfric  acifi^  ClO^,  the  most  important  c*im|>onnd  of  the  series; — 
prepared  by  adding  mlphuric  acid  to  the  chlorate  of  bar>ta.  If  chlo- 
riil#  gis  be  tranvniitt(*d  through  a  solution  of  rnuslic  porasKU,  a  ehto 
fmla  of  p«»taa«ia  oryfctA|lixei<i»  aud  the  chloride  of  potasj^ium  remains  in 
folation.  Thi*  chlr»ratej«  are  easily  n^co^nlsLd; — they  give  out  part 
ox)f*cn  when  hintrdt  pas.«ing  into  chlf^ridct^;  they  yield  ehtorous  acid 
ofi  being  heated  with  sulpburio  acid;    but  gire  no  precipitate  with 

Ptrthhrir  acitft  ClO^,  prepared  by  acting  on  the  perch  I  orate  of 
prit-t«*!i  with  Rulplmric  ocid.  It  has  a  Vi-ry  strong  aflinity  for  moisture  , 
^  fing  the  cblnraies. 

-/r«,  CIN<,  prepared  by  tranitmitting  ehlorioe  pm 
throigb  a  aotufion  of  tuiiriate  of  ammonia;  glnbulei)  of  an  oily  aaptofi 
are  i'vrmed*  which  subaldtt  to  the  bottom; — it  is  the  moal  explotit^ 
iobatancie  known. 

Chlorine  also  forms  compounds  with  carbon,  carbonic  aeidt  phospho* 
rtt»,  boron,  and  silicon.  The  important  compound  of  chlorine  and 
liydr':^^!!  will  be  described  subsequently* 


R9t«tf  io  sea  wcf'dp,  and  in  certain  »linc  itpnngti|«-iifaaUy  prr'p-tred 
&OBI  Itf^t  an  Impure  carbonate  of  aoda }  the  mother  waters  of  Uiia  ooo- 
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tain  iodine  in  combination  with  sodium,  or  potassium.  From  this  the 
iodine  may  be  evolved  by  the  action  of  sulphurio  acid  and  peroxide  of 
manganese ;  the  rationale  is  as  follows : — 


Iodide  of 
Sodium 

2  Sulphuric  j 
acid 

Peraxide  of  S 

Manganese 


Todine --.  —  ..« -Iodine. 

Sodium   - 

Sulphuric  acid  '  j  Sulphate  of  Soda. 


Sulphuric  acid---_^ 

Oxygen  — 

Protoxide  of  Manganese.' 


^  Sulphate 
(     nese. 


of     MangA. 


Prop, — A  solid  of  a  bluish-black  colour,  and  metallic  lustre ;  in  crys- 
talline scales; — sp.  gr.  40;  fuses  at  225**;  boils  at  347°;  colour  of 
vapour  a  rich  violet ;  slowly  volatile  at  common  temperatures,  ezhalin*^ 
an  odour  resembling  that  of  chlorine;  density  of  vapour  8*716,  being 
the  heaviest  of  all  vapours ;  very  sparingly  soluble  in  water,  but  solu- 
ble in  alcohol.  The  best  test  for  iodine  is  starch,  with  which  it  fonus 
a  blue  compound. 

The  affinities  of  iodine  are  not  so  strong  as  those  of  chlorine,  since 
the  latter  always  displaces  iodine  from  its  compounds. 

The  non-acid  compounds  of  iodine  are  called  iodides, — £q.=:l26. 
Symb.  I. 

Iodine  forms  at  least  two  compounds  with  oxygen. 

Iodic  acidf  IO5,  forms  iodatcs. 

Periodic  acid,  IO7. 

Iodine  forms  a  compound  with  chlorine,  the  chloride  of  iodine; — 
also  with  nitrogen,  a  very  explosive  compound,  similar  to  the  chloride 
of  nitrogen; — also  with  phosphorus  and  sulphur. 

BBOM  im 

Is  found  in  sea-water  as  a  bromine  of  magnesium ;  also  in  certain 
saline  springs;  —  procured  from  bromide  of  potassium  by  sulphuric 
acid  and  peroxide  of  manganese :  the  reaction  is  precisely  similar  to 
that  in  the  case  of  iodine. 

Prop.  —  A  very  volatile  liquid,  of  a  deep  reddish-brown  colour ; 
freezes  a  little  below  0°;  boils  at  116°;  odour  very  suffocating  and 
offrnsive;  slightly  soluble  in  water;  more  so  in  alcohol  and  ether. 
'J'h«^  aqueous  solution  bleaches.  It  is  very  poisonous;  its  chemical 
habitudes  are  closely  allied  to  those  of  chlorine  and  iodine;  it  forms 
compounds  with  oxygen,  chlorine,  iodine,  hydrogen,  sulphur,  phos- 
phorus, carbon,  and  silicon. — £q.=78'4.     Symb.  Br. 

TLUOBIlia 

Occurs  in  nature  in  combination  with  calcium,  in  the  well-known 
fiuor  spar ;  has  only  lately  been  isolated,  on  account  of  its  energetic 
affinities.  It  is  a  yellowish  gas,  with  an  odour  resembling  chlorine ; 
— has  a  powerful  affinity  for  nydrogen  and  the  metals;  sp.  gr.  1  289; 
— Eq.=18-68.  Symb.  Fl.  Its  compounds  with  hydrogen,  ulioon, 
fpd  boron  will  b9  described  in  thp  subsequent  sectioo. 
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SECTION  11. 
cosfFon.NDs  or  some  or  the  forkqoino  simpuk  stbstances  with 

EACH    OTHEE. 


W 


COIIPOU1ID8    or    HTDEOaMN. 


Chhrtnt  and  Bj^fhfH/fn  ; — ffi/Jrochhric  acid^  Chloroh^drir  antf^ 
Muriatk  ariflf  HOI ; — preparcj  bjf  tho  action  of  diluk?  sulphurio 
»oi4  on  cliloride  of  »o<iiaui,  according  to  the  follow iug  mtjunale : 


Cbl.rid,«f  solium  j^l^i?;;^" 

SulpboHc  %ii'ul 
Water  \  *'i*''''**K*^ 


--^  HjdroclxIoFio  acid  gaa. 


-Sulphate  of  Soda, 


1  'Ibe  Mlulion  or  nun  gas  in  water  constituti 

I^MDmtneroe.  ThU,  wben  pure,  is  colourles?;  1 
Hpiraw  colour — doc  to  itiipurittofl,  as  iron,  nitr 
r'"'&c.     When  mixed  with  nitric  acid  it  forms  nn 


Prop, — A  colourleaa  gas  j  gives  off  dens**  fumes  on  exposure  to  ibo 
mir  I  ba«  a  very  powerful  affinitj  fur  water,  and  hence  must  be  collecled 
over  mercury ;    condensed  into  a  Ifquid  by  a  pressure  of  40  atmot> 
pberes^  sp.  ^r.  l-IiCO;  water  ab!K>rbd  418  times  lia  bulk« 
[  The  aolulion  of  this  gas  in  water  constitutea  the  muriatic  acid  of 

'        '      -  t^yt  upaally  baa  a  light 

nitric  and  aulpburic  acida, 

lijva  rftjm,  which  hsw*  ihcj 

property  of  dissolving  gold,  in  consequence  uf  the  chlorine  evolved; 

afer  and  peroxide  of  nitrogen  are  also  formed  at   tho  same  time. 

^Atcr  18  ettaenlisU  to  develop  the  acid  properties  of  this  acid.    Strictly 

~  'og,  U  is  a  €hioridt  of  h^drrttjen  ;  atid  when  added  to  %  metal^  its 

^eo  is  simply  dinplaeed  by  the  latter. 

ydrfHjm  and  Itnline, — JJ^dt'ii^iir  arttf^   Tlf.  —  A  gas  much  re* 

imbling  hydrochloric  acid  ; — prepared  by  beating  water  in  union  with 

'e  of    phofphnrus}    the  hydrogen  combines  with  the  iodine,  to 

hydriidio  acid,  aud  the  oxygen  with  the  phosphorus,  to  fnrm 

boKphurta  acid. 

Prop — 41olourlc8S ;  actd  ;  has  a  strong  affinity  for  moisture,  and 
out  white  fumrs  in  the  air     It  is  decomposed  by  eUlorine,  with 
formation  of  hydrochlnric  acid,  and  evolution  of  iodine ;  sulphu- 
ric and  nitric  acid  also  decuuiposc  it  by  imparting  oxygen^  likewise 
■tolving  iodine. 

lijfdrtjgrn  and  Bromine.  —  Ifydrobromir  an'd^  HBr;  —  prepared 
kjiydriodic  acid,  fVom  a  binmide  of  phosphorus. 
Ky»,-^A  colourlci^s  gas»  irrespirable,  acid ;  is  doconi posed  hy  ehlo- 
j^  bat  not  by  iodine. 

ii^diixfrn  and  Fluorine. — /fydrofiuorie  nciV/,  HFl; — prepared  by 
|i«  action  of  dilute  sulpbuno  acid  on  fluoride  of  eelciom  (fluor  ftptr}; 


I 

I 

I 
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i\\e  cliemiffll  cb-inrrea  are  analogous  to  lUoae  occurriii|;  in  the  prepiTJ 
tioD  of  hjflrocliltjric  acid, 

prop.  —  At  82^  it  is  a  colourleM  liqdid,  but  when  exposed  t4)  Xh 
aifi  it  flies  off  in  dense  white  tumcs  ;  Bp.  gr.  I  06Q"J  j  —  its  afiinitj  f< 
water  Burptifses  even  that  of  ^ulpburic  acidp  the  combitintion  bein 
accoinpaujt'd  ivith  n  liis^iog  noise;  itj*  rapour  is  extremely  pun^put] 
it  is  very  dt'struetive  to  organized  bcniics,  as  the  skin,  upon  wbich 
produces  a  tltt  p  and  painful  ulcer.      It  acts  powerfully  ofi  gla^s,  f*ir 
ing  with  it  a  fluos-ilicic  acidj  rm  this  account  it  tnust  b^  pr  ; 
metallic  vessels.     From  its  affinity  for  glass,  it  may  be  u.eed  t 
on  that  substance;  the  glass  being  coated  with  a  thin  film  ut  wax  tiB 
the  figures  truced  with  a  p>ointed  instrument;  it  is  then  subiuilted 
the  action  of  the  gas,  which,  acting  only  on  the  exposed  portions  ( 
the  glttsii,  leaves  an  indelible  mark  npon  them. 

Under  this  head  it  will  be  ooDYeDiciit  to  alluda  to  some  oth^  ood 
pounds  of  finorine.         • 

Fiumilicic  at  iff y  or  Fluoride  of  Siliiaiiy  SiFl, — is  formed  whencTer 
bydrofluoric  acid  comes  in  contact  with  glass;  it  is  best  made  by  beat- 
ing a  mixture  of  powdered  floor  spar  and  glas?  with  strong  snl phone 
acid :  the  changes  are  as  fuUows  :  — r  the  hydrofluoric  acid  (generati 
by  the  action  of  the   sulphuric  acid   on  fluoride  of  caleium  ;  r«ac 
with  the  silicic  acid  of  the  glass  so  as  to  form  water  and  fluosilicic  acid 
Ihtts ; — 


Hjdroflaorio  acid 


luonne 
,*<lrogen 


f  FUlO 


FlaosiUeio  ai3i(L 


Water. 


I. 

P  Prop.  —  A  colourless,  irritating  gas,  producing  white   furo» 

I  escape  into  tbe  air,  from   the  action  of  moiHture;   is  decomposed  < 

I  water  into  pure  silicic  »eid,  which  is  depiisitcd   in  flukes,  and  into 

K  Dew  acid  ttrmed  hydrojiuonilUic  acid  —  a  compound  of  bydrofluwH 

^H      and  fluosilicic  acids. 
^V  FItiohork  arul,  BFl,. — Prepared  by  heating  a  mixture  of  powder 

fluoride  of  calcium  and  Titrilicd  boracic  acid  together;  fluoborie  ad 

and  lime  are  generated. 

Frop, — A  colourless,  pungent  gas ;  decomposed  by  water  Into  borkcra 

acid  and  l*orohj/drf*J!i(tiri^  acid* 

Ift^droycn  and  Nitrogen,  —  Ammonia ,  or  volatile  alkali^  NITj.  < 

Prepared  by  heating  a  mixture  of  powdered  sal  ammoniac  and  t^ofd 

lime;  by  a  double  decompositioD  we  have  gaseous  ammonia,  chlori4 

of  calcium^  and  water,  thus : 


\mtno 


8al  ammoniao  <  Uydrochlorio 
(      acid 

, .  S  Calolaro 


-AmmoQlA. 
Cliiarida  ckf  ( 


Watar. 
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Fmp^  —  A  (joloar!es«  gan,  of  a  utronoj  and  pungent  odour;  very 
rapidly  a b'^orbetl  ty  water  (more  than  700  times  irj^  own  volurac) ; 
ip,  ^fi  '589 }  hfts  a  powerful  alkaline  reaction;  is  eoDdensed  into  a 
li4oid  under  m  pressure  of  (5  5  ntuiosphcri'S  nt  00^;  cannot  h*^  formi  d 
m^rtiticially  by  a  direct  union  of  its  elements,  bat  is  an  abundant  product 
of  the  putrcfuction  of  ttuimal  substances  ;  it  may  bt*  dooi>wpn8i'd  by  the 
electric  tptirk,  bj  oblonne,  aud  by  being  paaaed  tbrougb  a  red-hot 
pofcelaio  tube. 

Th«  iolution  of  aroraonli  {aqua  onimontfe)  may  he  prepared  by 
timply  saiarating  water  with  gaseous  aiunionta  ;  it  is  colourless,  and 
puMcaacs  the  pungent  odour  and  alkaline  reuetion  of  tho  gas. 

Amoiooia  forms  tali«  with  the  different  acids,  which  are  all  decern* 
po»ed  by  a  red  heat,  and  by  a  less  powerful  heal:,  if  they  are  mixed 
wilb  an  alkali  or  alkaline  earth.  The  atnmoniaeal  $a1(8  were  formerly 
•OMidered  to  be  formed  by  a  direct  union  of  the  alkuli  nnd  the  ucid  ; 
tniiy  at  pre«icntf  (he  aeid  is  behoved  to  unite  with  the  oxiile  of  a  hypi>* 
thetical  metal  termed  anifnonium.  This  supposed  metal  has  never 
be^o  iaolatedi  but  is  inferred  to  exist  from  the  fuct  tbut  when  ammonia 
U  deeompOBed  by  a  gulvanic  current,  and  the  negative  wire  terminates 
in  some  mercury,  an  amalgam  i9  funned,  having  ull  the  eharaeters  of 
an  ordinary  metallic  amalgam  ;  but  wlieu  left  to  itself,  thig  amalgam 
rapidly  deeoinposes  into  mercury »  hydrogen,  and  nitrog;en.  Amnin* 
ttium  is  belieTed  to  bi>  composed  of  ammorjia  and  one  eq.  of  hydrogen  i 
H  m  rrpreftcnted  by  NEJ«,  and  the  base  of  the  atnmouiacal  aalta  would 
0Oltatff|Uently  be  represented  by  KH^O* 

The  most  important  of  these  salta  are  the  chhruh  o/ammaniu^m 
^_/mI  animoniao),  the  carbomttc^^  the  niiraU^  and  (he  mfphafe^ 
^Hk  There  b  believed  to  be  yet  another  compound  of  hydmgcn  ond 
^^Hlro^n^  to  which  the  name  of  amt'dr^  or  amuftHjrn^  is  given.     Like 
moinociiam,  it  baa  never  been  isolated  :  it  is  repre^ented  by  N  B^, 

ifydro^ra  and  Sti/phnr* — SvJphtttTtfrd  hyr{rf}f^rn,  Ififiirostdjihurie 
9>ndf  US. — ^Oonvenientty  prepared  by  the  action  of  dilute  sulphario 
k^md  on  isulphurei  of  iron  *  or  by  cblorobydrio  add  cm  sulphate  of  auti* 
^H^ujTi  aa  follows : — 


fi«lph«r«t  of  iron 

Watar    •    •    , 
Sulpbttrio  add 


Hydraoklofie  add 


iJlydro^Q 
ChJariaa 


Bydroflulphurie  add. 


^  SuTpbjite  of  iroiL 
HydrotulpJittrio  aoid. 


Chloride  oraatlmany 


Ftvp.  —  A  oolonrlc«»  gaa,  I  odour  of  njtt^n  circa;  imwpl* 

ffmblei«  ao(io|r  aa  ■  narccitic ;  r  le,  burning  with  a  blue  flamni 

[  water  and  atilphuroua  acid }  a  noD-eupporter  of  oombuatiOQ  j 
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becomes  a  liquid  under  a  pressure  of  17  atmospberes ;  is  decomposed 
by  cblorine,  with  a  deposition  of  sulphur;  sp.  gr.  1*171;  it  has  the 
properties  of  a  weak  acid,  reddening  litmus  paper,  and  forming  salts. 

The  best  test  is  acetate  of  lead,  with  which  it  forms  the  black  sul- 
plmret  of  lead. 

Iljdrosulpliuric  acid  is  valuable  to  the  chemist  as  a  test  for  metal* 
lie  solutions,  causing  jwith  them  an  insoluble  precipitate  of  the  sul* 
pburct  of  the  metal. 

There  is  another  compound  of  solphar  and  hjdrogeD|  called  per^ 
Bulphuret  of  hytJ rogen,  IIS2. 

Hytlrogen  nnd  Srlenium. — TTi^drosrlenic  aciil,  IlSe; — in  its  gene- 
ral properties  it  resembles  hjdrosulphuric  acid. 

llydfiKfen  nnd  Phoiiphorv*. — Phonphurttted  hydrfk/erty  PHj,  pre- 
pared by  boiling  together  hydrate  of  lime,  water,  and  phosphoniH ;  the 
water  is  decomposed,  and  hjpophosphite  of  lime  and  phosphuretted 
hydrogen  arc  formed,  thus : — 

■      \  Phoflphuretted 

^^'^^  {oxygen!!!.  ^^^^'      Hydrogen. 


2  Pho8phoru8--i:^_ ^"^.    J  Ilypophospho-  ( 

)      roua  acid.     \ 


Lime- 


)phi 


Tlypophftn- 
ite  of  lime. 


The  most  rcmarknble  feature  of  this  jjas  if  \t9  Kpontaneous  inflnm- 
mability;  so  that  if  the  beak  of  the  retort  in  which  it  is  evolved  be 
placed  under  water,  as  each  bubble  of  gas  rises  through  the  liquid  it 
tiikes  fire,  nnd  forniM  a  beautiful  rin^  of  a  dense  white  smoke,  which 
enlarges  as  it  ascends,  contsisting  of  phosphoric  acid  and  watery  vapour. 

COMPOUNDS    or    OABBOM    AMD    H  T  D  B  O  O  K  V. 

The  number  of  these  compounds  has  now  become  very  great;  but 
most  of  them  b<*long  prtiperly  to  the  domain  of  organic  chemistry  ;  two 
of  them,  however,  are  generally  considered  under  the  head  of  fnor'ra- 
nic  chcmistr}' :  these  are  Light  carburcttcd  hydrogen  and  Olcfiaut  gun. 

Lif/hi  rnrhvretffil  hfdrmjrn^  marsh  gas,  fir^-damp^  dirarfttirt-t  *»/' 
hj/tfriM/fiji,  CU2'* — i«  formed  in  stagnant  p«K)ls  by  the  decomposition  of 
vegetable  matters;  and  may  be  procured  by  stirring  up  the  mud  at  the 
bottom  of  the  pool,  and  collecting  the  giis.  It  may  be  preprt'd  by 
strongly  heating  a  mixture  of  acetate  of  soda,  hydrate  of  potash,  and 
quicklime :  the  gas  is  derived  from  the  decomposition  of  the  acelio 
acid  and  wnt^T. 

Prnj). — Colourless,  tasteless,  nearly  inodorous ;  a  non-supporter  of 
combustion  or  respiration,  but  very  combustible,  burning  with  a  bright 
yellow  flnme; — mixed  with  oxygen  in  due  proportinnsy  it  fomia  an  ex- 
plosive  mixture;  producU  of  \t&  exploeioD  or  oombaaiiuni  water  and 
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■         m1  ;  ^-p.  gf,  *559.     This  fr«8  is  frr^rjucntly  evolved  Id  Inrgo 
qi!  nut  I'lhttl  miDes,  and  expknles  an  eoutacl  wiih  ihe  flattie  of 

tho  uauLf  '  li^riip,  causing  the  luostdisusrri^us  coii«equeQC«0.     Sir  IL 
Dmr^'fi  tif/rfyJump  wok  invented  to  ubviate  these  fatal  ro^ulta.      It 
ooQsl^  of  a  ootnmun  oil-lamp,  eoelo^ed  iu  a  cage  of 
wire<>gauit<'»  uiadi^  double  at  the  upper  part|  c^nfaiuing        Fig.  342. 
ftboul  400  4perture8  (o  the  aqoare  inch.     When  thia 
limp  18  taken  into  an  ei plosive  mixture,  although  tbe 
ftro^ampi  parsing  ioaide  the  gaiue,  niaj  burn  ivithin 
tbt  cage  with  such  energy  as  to  heat  tbe  mctalHo  lis- 
SI  e  to  redness,  the  flame  is  not  communicated  to  tbe 
oiiiture  on  the  outside,  in  consequence  of  the  cooling 
•ffect  produced  up^iti  the  heated  gas  by  the  wire-gaux€  j 
mewl  fort unateljy  the  fireniamp  has  a  verj  high  kindling 
point;   it  will  not  inflame  at  the  red  heat  of  wire* 
gauie. 

Chlorine  docs  nnt  net  on  lipht  carhurettcd  bjdro- 
g  D«  if  kipt  in  the  dark  ;  but  if  tbe  lij:ht  he  admitted, 
a  combine  I  ion  insnea,  attended  with  tbe  formation  of 
kjidrT'chlorio  and  carbonio  ioids. 

Ol^ji^tnt  ga^t  C,Htj — ao  ciilled  from  its  pivpertj 
of  firaiing  an  uil'like  liquid  with  chlorine.  Prepared 
hy  heating  a  mixture  of  strong  snlp^burio  acid  and  ai- 
eubol;  at  first  ether  i«  furiued,  and  comes  over  along 
with  vopuur  of  alcohol ;  afterwards  the  olefiant  gas 
•OBiet  ovtT  along  with  euTphurous  and  caxbouic  acid| 
lllA  two  latter  are  to  be  absorbed  by  prjta^a. 

/V«^  — ColourleaSi  taaleleas  and  inodorous ;  water  absorbs  aboul 
one-eighth  of  its  volutne ;  a  non-en pporter  of  combustion  and  re.«piTa* 
tioDy  but  bum?  with  a  di-nse  bright  light,  pn)ducing  carbonic  acid  and 
water.  Mixed  with  a  due  proporti^^n  of  oxygen,  it  expludt*8  by  means 
of  the  electric  spark.  Sp,  gr«  «9S1.  Mixed  with  cblunne,  it  ooin- 
biiMa  with  it  in  equal  measureSi  forming  a  heaTy,  uily  liquid|  of  sweets 
lali  la^ta  and  ethereal  odour,  termed  />«rcA  liguui. 

FU$m€  is  gas  heated  fo  a  white  heat.  It  owes  its  Ut}kt  in  the  pra- 
aeoea  nf  solid  partioles  of  carboDp  there  not  beinc  sufRcieot  oxygen  to 
ooaanme  ihem.  IJydntgcn  fields  an  intensely  hot  flame,  hut  emtl^ 
Imt  a  feeble  light,  brcauiie  it  contains  no  solid  mutter. 

The  gaa  employed  for  illuminating  purposes  is  uauaTly  made  fmii 
€Oal,  oil,  rrsin,  and  other  organic  substances  containing  a  targt^  quiin* 
titj  of  oirbon  and  hyrlrogen.  The  coal  is  distilled  in  cast  iron  rctorta, 
■niataiiiad  at  a  bright  red  heat;  and  the  vobttlitml  prmiucfA  eon- 
4ailad  through  long  pipes  into  receptacles  where  it  it  purilkd  ty 
VrnMBM  of  byiimte  or  lime.  Coal  gas  contnins  a  number  of  diflvn?ni 
Hbaiplat,  •«  light  carburetied  hydrcigcn,  olefiant  gas,  hydrogen,  car* 
Hm  oildo,  liitiiigLU,  and  souse  other  Tolslile  aubntauc^-a-  Beaidca 
tliMj  1  BOxnher  of  other  oiaUan  are  separated  lo  tht  prooaaiei  of  eon- 
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dengation  and  purificatioD,  as  tar,  fiulphuretted  hydrogen,  sulphate  of 
ammonia,  &c.  The  relative  illumiDating  power  of  different  varietien 
uf  coal  and  oil  gas  depends  upon  the  relative  amount  of  oarbou  and 
hydrogen  contained ;  the  light  being  greatest  when  these  are  in  excess, 
provided  always,  there  be  enough  oxygen  to  bum  them  completely. 

GOMPOVMDB    or    MITKOGEN    AMD    OABBOX. 

Cyanogt^^  Bicarhurtt  of  ntlroffen,  NCj  or  Cy.  Prepared  by  heat- 
ing in  a  retort  the  bicyanide  of  mercury;  the  cyanogen  passes  off  in 
the  form  of  a  gas,  and  the  mercury  sublimes. 

iVojp. — Colourless,  of  a  strong  and  peculiar  odour;  condenses 
into  a  liquid  at  45°  uoder  a  pressure  of  3*6  atmospheres;  a  non- 
supporter  of  combustion,  but  ioflammable,  burning  with  a  chanic- 
teristio  purple  flame,  producing  nitrogen  and  carbonic  acid.  Water 
absorbs  four  or  five  times  its  volume,  and  alcohol  much  more; — sp. 
gr.  1-80G. 

Paracyanngen  is  the  name  given  to  the  hlack  matter  left  in  the 
retort  after  the  preparation  of  cyanogen. 

Te9ts. — The  peculiar  odour;  the  white  precipitate  formed  with 
silver;  the  blue  compound  obtained  by  heating  it  with  an  alkali  and  a 
persalt  of  iron. 

Cyanogen  and  Hydrnycn. — JJyJrocyanic  acid,  Cyanhydric  acid, 
Prussic  acid,  CyH.  Prepared  in  the  anhydrous  form,  by  pasjting  sul- 
phuretted hydrogen  over  fragments  of  bicyanide  of  mercury,  contained 
in  a  horizontal  glass  tube,  and  receiving  the  product  in  a  vessel  sur- 
rounded with  u  freezing  mixture.  Gentle  heat  is  applied  to  the  tube, 
and  the  cyanogen  reacting  with  the  sulphuretted  hydrogen,  produces 
hydrocyanic  acid  and  the  sulphuret  of  mercury. 

Pnrp,  —  A  thin,  colourless  liquid,  exceedingly  volatile;  sp.gr. 
*7058 ;  boils  at  79°  and  freezes  at  0° ;  has  a  powerful  characteristic 
odour  of  peach  blossoms  or  oil  of  bitter  almonds;  has  a  Vi^ry  feeble 
acid  reaction ;  uilites  with  water  and  alcohol  in  all  proportions.  In  its 
anhydrous  state  it  is  one  of  the  most  poisonous  substances  known,  a 
single  drop  being  sufficient  to  kill  a  large  dog.  The  best  antidotes  are 
chlorine  and  ammonia.  It  is  very  liable  to  decomposition,  especially 
if  exposed  to  the  light. 

The  solution  of  hydrocyanic  acid  is  best  prepared  by  the  action  of 
dilute  sulphuric  acid  on  the  fcrrocyanide  of  potassium.  Also  by  the 
action  of  hydrochloric  acid  on  the  cyanide  of  silver  suspended  in 
water,  or  by  the  action  of  tartaric  acid  on  cyanide  of  potassium  and 
water. 

Hydrocyanic  acid  is  an  organic  product,  being  frequently  met  with 
in  the  vegetable  kingdom.  It  is  believed,  however,  not  to  pre-eziat  is 
vegetables,  but  to  be  due  to  the  mutual  reaotioo  of  two  orgaaio  prii* 
GJpleSy  named  amyydaline  and  emuUint  or  tynapUMm^  with  water. 

Cjfanic  Acid^  C;0,— ha^^  >m  if^x^v^xcd  ftwn  o^mnate  of  potana. 
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Pi'fjp.^^A  limpid,  ci>lourlcF5  liijmd^  with  a  puogcot  odour. 
Btiitiioriiu  it  forms  »  cniu[>uun(l  isorntjric  with  urea. 

J'^fmiftin  Acuif  (^y/-hi  ^  developed  by  tKc  action  of  nitroua  »cid 
on  t-lcobol  in  the  presence  of  either  silver  or  mercury.  Tbeac  /ulnii* 
mat€s  are  Woleotly  explosive. 

C^anuric  Acid^  ^^$0^  is  ijomerio  with  ttie  two  others* 
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OE^riBAL    PaOFERTZES. 

Thkt  are  all  condoctora  of  teat  and  el<;ctrielty ;  iHey  are  positive 
fketrlot^  Ibcj  are  opoque;  possess  generally  a  wetl-fcarked  luair^j 
lemed  metatltc ;  and  are  generally  good  n^flectors  of  Ji|;ht.  The 
tttgiiDber  generally  admitted  by  cbeniista  io  fifty>two.  Same  of  them 
*re  of  very  rare  occurretiise.  They  vary  greatly  in  RpeciHc  gravity, — 
betwoeo  |JOtaSBtaii),  which  b  lighter  than  water,  and  platiuuii),  whivh 
is  twcutyoue  tiioes  heavier* 

Proptrtiei  whith  are  pecufmr  to  certain  mriah.  —  Malleability, 
dttociliiyi  leQadty,  the  weldiog  procesa,  hardDess,  aod  tbe  crystallitie 
etructure^ 

AU  are  aolid  at  eommoti  tenoperaturesy  except  meroury.  Tlieir 
fbitiig  point  varies  very  much — ranging  between  mercury,  which  U 
--*t9^, .and  pbtinuin,  which  is  infusible  at  the  heat  of  a  smithes 
form, 

Metals  oAen  unite  together  to  form  afhys.  When  mercuiy  unltee 
with  another  njetsl,  the  compound  is  named  an  amahjam,  KxMmpUsa 
of  alloys  are  brau^  from  copper  and  ainc  ^  bronze^  from  copper  and 
iMi:  hidi"Wi€tal^  from  copper  and  tin;  fyp^-mcfai,  from  antimony  aod 
leuo  I  mtldeTf  ftxMa  tin  and  lead.  Quid  and  silver  coins  are  also  alloys. 
Many  of  the  alloys  ooenr  native* 

hui  lew  of  the  metals  are  found  Dative^  that  is,  in  their  unoomblncd 
ftrai*  They  usually  are  united  with  either  oxygen  or  sulphur^  or  else 
Ibr  J  oecur  as  aaU». 

MHal«  difff^r  gnsatly  in  their  attraction  for  oxygen ;  some  have  Fuob 
e  pmrrrful  aflintty  for  this  ag^nt,  that  they  decompose  watcri  in  order 
In  tt&ite  with  it.  On  the  other  hand^  gold,  silver,  aod  platinum  are 
wry  difficult  (o  oiidiie.  The  term  nobl^  baa  been  given  tu  such  me* 
lals  at  are  not  liable  to  tartJi^h  on  exposure  to  the  air. 
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Most  metals  may  be  oxidized  by  exposure  lo  heat  id  tbe  open  air. 
This  process  was  formerly  termed  calcination  ;  and  the  product  formed 
a  calx.  Another  mode  of  oxidizing  is  by  dfflagrafion,  or  by  heating 
with  nitrate  of  potassa,  or  chlorate  of  potassa.  Nitric  and  nitro-hydro- 
chloric  acids  are  also  powerful  oxidizing  agents. 

Metallic  oxides  may  be  reduced  either  by  heat  alone,  as  in  the  caM 
of  the  oxides  of  the  noble  metals,  or  by  the  united  agency  of  heat  and 
combustible  matter,  as  hydrogen,  charcoal,  and  the  black  flvx;  or  hj 
galvanism,  which  is  still  more  powerful ;  or  by  the  agency  of  deoxi- 
dizing agents,  as  phosphorous  acid,  protochloride  of  tin,  &c. ;  or  by 
precipitation  from  their  solutions  by  means  of  other  metals :  thus  sil- 
ver is  thrown  duwn  from  a  solution  of  its  nitrate  by  means  of  mercury; 
copper,  by  means  of  iron,  and  so  on. 

The  compounds  of  metals  with  oxygen,  are  for  the  most  part  oxide$ ; 
occasionally  they  are  acids.  Arsenic  is  the  only  one  which  forms  an 
acid,  without,  at  the  same  time,  forming  an  oxide.  Most  of  the  me- 
tallic oxides  act  as  salijiahle  baseM — that  is,  they  form  salts  with  acids. 
Generally,  but  not  always,  this  property  is  confined  to  the  proforirleg. 

Chlorine,  bromine,  iodine,  and  fluorine  have  also  a  strong  affinity 
for  metals, — particularly  the  two  former. 

Sulphur  has  a  strong  tendency  to  unite  with  metals :  the  combina- 
tion may  be  elTcctfrd  either  by  heating  the  powdered  metal  and  sulphur 
together ;  by  igniting  u>gcthcr  a  metallic  oxide  and  sulphur ;  by  beat- 
ing a  sulphate,  along  with  combustible  matter,  hy  means  of  which  the 
oxygen  is  removed  in  the  form  of  carbonic  acid ;  or  by  the  action  of 
hydrosulphuric  acid.  Several  of  the  metallic  sulphurets  (sulphides) 
occur  native,  as  of  lead,  antimony,  iron,  zinc,  &c. 

The  compounds  of  selenium  and  the  metals  closely  resemble  th* 
sulphurets. 

Phosphorus  and  hydrogen  occasionally  unite  with  the  metala. 

Before  describing  metals  individually,  it  may  be  proper  to  bestow  • 
few  remarks  on  the  subjects  of  Salts  and  Crystallization. 


SECTION  II. 
SALTS. 


TnK  term  salt  was  formerly  restricted  to  a  compound  of  an  acid  and 
a. salifiable  base;  but  this  dTefinition  was  necessarily  vague,  on  account 
of  the  difficulty  of  always  accurately  defining  what  was  an  acid,  and 
what  was  a  base.  Formerly,  an  acid  was  considered  to  be  '*  an  oxi- 
dized body  which  has  a  sour  taste,  reddens  litmaa,  aod  ntntndiiea  alka> 
Uea/'    Subeequeat  d&Boo^«r|  AM^ntii  ^9bia^R«|friil^  of  ritending  thk 
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df^Soiiioo  ;  for,  Brst,  the  discoverer  of  Ihe  hjdincids  proved  that  oxjg^n 
U  Dot  e&^ential  to  acidity;  and  flecoudlyy  aonie  ooiiipoundsr  owing  to 
their  iDiolobility,  have  ueither  a  sour  taste,  nor  do  thej  redden  litmus, 
yc%  tbey  neutraline  bag^s;  tbirdlj,  there  are  some  acknowledged  acida^ 
Bn  carbonic,  bydrocyanicj  kcj  which  ai^  unable  fully  to  destroy  tbe 
mlknbtiiiy  of  potassa* 

Chetiiiats  of  tbe  preaent  day  agree  to  call  all  such  bodies  acid  wbtch 
unite  with  potaajui  or  anitiiotiia,  and  give  rt^e  to  bo<iie«  ,<iQii]iir  in  eon- 
atitutioQ  aod  general  character  to  the  ^alta  which  ftulphurie  or  some 
other  adtnitied  acid  forms.  For  siuiilar  reasoDs,  tbe  present  notion 
of  whal  oonatitutea  an  alkaline  or  taUJiabh  hote^  is  tbat  of  a  body 
which  unites  definitely  with  admitted  acidS|  to  form  with  them  ooiu- 
pounds  resembling  recognised  saltfi. 

There  is  a  very  important  class  of  compounds,  which,  howerer^ 
would  not  fall  within  the  range  of  tbe  above  difinttian  of  a  salt;  and 
which  yet  have  undoubted  claims  to  be  considered  us  8uch  :  they  com- 
priae  the  cblondes*  iodides,  bromides,  &c.,  aod  are  named  /la/oii^  aaltSy 
in>tn  a  Greek  word  ei^^rii Tying  t^a-xaft. 

The  uotiuti  of  a  a;iit  bus  been  still  farther  extended.  It  is  known 
that  two  metallic  ^ulphurets  occasionally  unite  t4.»gt*thcT  to  form  a  com* 
pound  called  a  thuUe  tulphunL  To  such  compounds  Berzelius  gave 
ihe  name  ot  vufpftur-tu/u,  Tbey  are  prec-i^^^Iy  anufogous  in  their  cooi- 
position  to  a  coiniiion  ozy^salt,  as  may  be  ^eco  by  simply  subi^tituting 
fur  the  sulphur  an  ef|uivaleDt  c|yantity  of  oxygen,  lu  these  sah^,  the 
m^jihur^Qvid  is  a  sulpburet  of  some  one  of  the  electro  negative  metals, 
w^  arsenic^  antimony,  tungsten,  &c,  ;  the  tuIphurJja^e  is  a  sulpburet 
of  an  electro'positivc  metal,  as  potassium,  sodium^  mercury,  &:o. 

It  has  also  been  found  that  tbe  haloid  salts  will  unit«i  together,  to 
form  what  is  termed  a  dtmLlt  haloid  nnli ;  which  also  may  be  consl- 
deped  precisely  analogous  to  an  oxy-salt,  the  hiilogeu  element  (chlo* 
fiso^  iodine,  Jkc.)f  simply  taking  the  place  of  oxygcu. 

Thus  we  may  make  two  geufric  divisions  of  suits  into  1^  nmphigem 
ialU,  or  those  which  are  formed  from  am  phi  gen  bodies  (oxygen,  aul* 
phnr,  selenium,  and  tellurium),  and  2,  hafmjtn  mlts^  or  those  contain- 
HIE  a  halogen  body  (chlorine,  iodine,  bnmiine,  flunrine,  and  eyiinogen). 

By  a  dvuUe  $a/t  is  meant  one  in  whieh  tbe  same  acid  is  united  with 
two  aeparate  baseSi  as  tartar  etuclic  (^tartrate  of  oxide  of  antimony  and 

.  Nearly  all  saJta  are  solid  at  eomtnon  temperatures;  moat  are  eapablti 
of  crjaMdliting ;  their  colour  is  variable  ;  ttio  soluble  ones  are  more  of 
loM  eapid ;  very  few  are  odorous.  They  differ  muoh  in  their  affinity 
fftr  Viler:  s^'ine  attract  moisture  froon  rhe  air  and  become  liquid  ;  stich 
•alts  ars  calb'd  drhqut^wtent.  Tboy  differ  also  Tery  niurh  in  their  *olu* 
iMlity  in  WAter,  whkh  m^  in  tbe  dire*  t  mtiu  of  tbtir  affinity  fur  water, 
snd  in  the  inverse  mtio  af  the  r  cohesion.  In  many  aalLi  water  aot3« 
oe  a  twiK',  and  is  hence  trrmrd  LiMtt   xniter. 

Jk3  a  geuoral  rule,  eyery  salt  has  its  t)wa  distinct  cry$tuUine  fitrm^ 
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by  which  it  may  be  recognised.  Crystallization  may  be  effected  in 
various  ways,  as  by  solution  and  evaporation :  the  slower  the  evapo- 
ration,  the  larger  and  more  regular  the  crystals ;  if  the  evaporation 
be  made  very  rapid  by  heat,  a  confused  crystalline  mass  is  obtained. 
Fusion  and  slow  cooling  may  sometimes  be  employed;  thus  crystals 
of  sulphur  and  bismuth  may  be  procured.  A  third  condition  under 
which  crystals  form,  is  in  passing  from  the  gaseous  to  the  solid  state, 
as  in  the  case  of  iodine.  , 

Many  salts,  in  crystallizing,  unite  chemically  with  a  definite  portion 
of  water,  which  belongs  to  the  crystal,  but  not  to  the  salt;  this  is 
termed  water  of  crystallization.  By  a  strong  heat,  all  this  water  is 
expelled,  and  the  salt  is  said  to  undergo  the  toatery  fusion.  Such 
salts,  when  exposed  to  the  air,  are  liable  to  part  with  a  portion  of  ibis 
water,  and  crumble  down  ioto  a  powder;  they  are  said  then  to  be  effior^ 
etcent.  Others  contain  water  even  more  intimately  connected  with 
them,  and  termed  conMitutvmul  tenter. 

Some  salts,  again,  in  crystallizing,  enclose  a  portion  of  water  me- 
chanically within  their  tt^xture ;  which,  by  its  expansion,  when  the 
salt  is  heated,  causes  it  to  burst  with  a  crackling  noise ;  this  is  termed 
decrepitation. 

Atmospheric  pressure  exerts  an  influence  on  the  crystallization  of 
salts;  if,  for  instaoce,  a  hot  saturated  solution  of  sulphate  of  soda  be 
corked  up  in  a  bottle  while  the  latter  is  full  of  vapour,  the  solution 
will  cool  down  to  the  temperature  of  the  air  without  crystallizing; 
but  on  admitting  the  air,  crystallization  commonly  commences,  and  the 
whole  becomes  solid  in  a  few  seconds. 

Crystals  are  of  various  forms :  they  are  divided  by  crystallogmphers 
into  simple  and  comp^jttnJ.  })y  deavat/e  is  meant  that  property  of  a 
crystal  by  which  it  admits  of  being  split  in  certain  directions. 

Bodies  are  said  to  be  isomorphous  when  they  have  the  same  crys- 
talline structure,  but  a  different  chemical  composition  :  thus  arseniate 
of  soda  is  isomorphous  with  phosphate  of  soda.  On  the  other  band, 
the  same  substance  may  have,  under  different  circumstances,  two  crys- 
talline forms;  in  which  case  it  is  said  to  he (/imorphous :  sulphur  and 
carbon  are  examples.  The  instrument  employed  to  ascertain  the 
angles  of  crystals  is  termed  a  goniometer. 


SECTION  III. 


OXT8ALT8. 


.  This  class  of  salts  includes  those,  of  which  both  the  toid  and  \am 
are  oxides.  It  will  be  couvenicnt  to  classify  them  aeoording  to  thar 
different  acids. 
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Their  solutioDB  maj  always  be  recogDiscd  by  jjelJIng  a  whiio  prt- 
O^piUie  (sulphate  of  baryta),  with  a  duliitioQ  of  a  salt  of  baryta. 
n««ted  ID  contact  with  charcoal  or  hydrogeo  they  are  converted  intu 
fylpbides,  which,  if  moiatened,  yield  the  peculiar  odour  of  sutplm- 
rttted  hydrogen.  They  are  almost  all  insolable  in  al&>hoL  The 
■iitphalcf  of  Daryta^  tin,  aDtioiony^  lead  aod  bij^iuuth^  nre  qutte  inso- 
luble 10  water  Those  of  lime,  »trontia,  mercury,  silver,  atid  a  few 
others,  are  nearly  insoluble  j  whilo  uU  the  other  sulphates  are  ao 
luble. 

The  most  important  gnlphates  are  those  of  potasssy  soda,  magnesia, 
lime,  baryta,  iron,  copper,  zinc,  and  mercury. 

The  moat  important  dunfJe  mlphate^  are  the  different  alumi. 
Common  alum  la  a  double  sulphate  of  alumina  and  pota^iea.  It  may 
be  prepared  from  native  alum  stone^  m  which  the  materials  exist  ready 
formed,  or  from  a  direet  union  of  its  constituents. 

There  nre  other  varieties  of  alum,  in  which  the  sulphate  of  pota««i 
is  replaced  by  sulphate  of  snda,  or  milphate  of  ammooia)— aUo  irun 
mod  manganAe  alum^!,  in  which  the  sulphare  of  alumina  is  replaced 
mpeettvely  by  the  sulphate  of  iron  and  the  sulphate  of  manganese. 

The  i^uiphitrn^  IfyposufphiieSf  and  Bypo$u/pkate$^  are  of  very  little 
practical  importaiioe* 

irrtftAtas. 

These  may  be  prepared  by  the  action  of  nttno  acid  on  metals, 
ibe  salifiable  bases, — or  on  the  carbonates.  As  they  are  soluble  salrs, 
ibeir  acid  cannot  be  precipitated  by  any  reHgent  They  are  dintta- 
guisbcd  by  deflagrating  with  charcoal,  and  other  combustibh's.  When 
exposed  to  a  high  tempemture,  they  arc  decomposed  wtth  the  evolu- 
lioci  of  oxygen  gas.  If  subjected  to  the  action  of  sulphuric  acid,  Ihcy 
mrt  off  nitric  acid  fumes.  When  added  to  hydrocblorio  acid  thejf 
form  a  solvent  for  gold  leaf,  by  liberating  the  chlorine. 

The  mriet  important  nitmtea  are  thoAe  of  potassOy  soda,  ammoniai 
eopper,  mercury*,  and  silver. 

The  Nkrilu  are  companitively  unimportant. 


CBLoaATBS. 


TbejT  lire  all  decom 


These  are  ?cry  analogous  to  the  nitrates. 
by  a  red  beat  iuto  metallic  chlorides  and  oxygen  gut.    They  deflagrate 
with  combustibles  even  more  vioicotly  than  the  nitrates.     Tbcy  are 
oeoi^ly  all  soluble  in  water. 

TImi  most  important  salt  of  thb  ola.<^8  ti  the  chlorate  a/potusBa^  which 
it  natfill  to  the  chemist  in  the  preparation  of  oxygen. 

TIm  Chiarii€^  are  cluefly  remarkable  for  their  bieachiDg  and  ostdi* 


mng  pffO£orti«i. 


Ugpochlmtu  may  be  produced  by  the  action  of  chlorine 


A 


i 


4 


Ct2  CHSMI8TBT. 

np<»n  salifiable  basps.  The  most  important  of  them  is  the  hyiorhlorite 
o/iime^  the  well-known  blcaching-powder,  commonly  callt-d  chloride 
of  lime.  It  is  prepared  by  ezpo>inff  thin  stratA  of  recently-slaked  liuic 
Co  an  atmosphere  of  chlorine  :  the  chloride  of  calcium  and  hypochlorite 
of  lime  arc  formed. 

lODATlB. 

These  are  compounds  of  iodic  acid  and  a  base.  They  bear  a  general 
resemblance  to  the  chlorates,  and  may  be  recognised  by  the  facility 
with  which  they  are  decomposed  by  deoxidizing  agents,  as  hydrochloric, 
sulphurous,  and  phosphorous  acids,  which  unite  with  the  oxygen, 
setting  iodine  free. 

The  Bromatcs  generally  resemble  the  iodates. 

PHOSPB ATIS. 

As  regards  this  class  of  salts,  it  is  to  be  remembered  that  there  are 
three  isomeric  phosphoric  acids,  termed  trihasic^  bibasiCf  and  monobn^ 
ncy  or  phostphoric,  pyrophotphoricj  and  mefaphosphortc  acids.  £ach 
one  of  these  modifications  forms  its  own  peculiar  sa]ti(  the  tests  fur 
which  were  spoken  of  under  the  head  of  Phosphorus.  The  most 
important  phosphates  are  those  of  soda,  lime,  ammonia,  lead,  and 
ulver. 

CARBON ATBS. 

These  are  distinguished  by  their  facility  of  decomposition  by  any  of 
the  acids,  with  effervescence.  All  the  alkaline  carbonates  are  decom- 
posable by  heat,  except  those  of  potassa,  soda,  baryta,  ttrontia,  and 
probably  lithia.  All  except  those  of  potassa,  soda,  and  ammonia,  are 
sparingly  soluble  in  water;  but  are  more  or  less  soluble  in  an  excess 
of  carbonic  acids.  Several  of  the  carbonates  occur  native,  as  those  of 
lime,  magnesia,  soda,  baryta,  iron,  copper,  and  lead. 

The  most  important  carbonates  are  those  of  potassa,  soda,  lime, 
Ammonia,  magnesia,  baryta,  iron,  copper,  and  lead. 

AK8BNITE8  AKD  ABBXMIATIB. 

These  mre  salts  of  arsenious  and  arsenic  acids  respectively.  The 
aratftiifes  arc  all  decomposed  by  a  red  heat,  the  arsenious  acid  being 
either  dissipated  in  the  form  of  vapour,  or  converted  into  arsenio 
acid. 

The  arsen  fates  are  not  bo  easily  decomposed,  requiring  usually  along 
with  heat  the  aid  of  charcoal,  or  black  flux. 

CHBOIIATBB. 

The  salts  of  chromic  acid  are  mostly  of  a  yellow  or  red  eoloar,  the 
latter  tint  predominating  whenever  the  acid  ia  in  ezcefls.  Tbey  are 
FflJuable  as  pigments.  The  most  important  of  the  ohromstei  are  those 
of  potassa  and  lead. 
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The  wlte  of  boracic  acid  are  vcrjr  easily  decomposed.  The  moat 
ho pu riant  one  is  the  lifMjrule  ofmAla^  or  coramoTi  borax.  They  may 
alt  h^  recogDi^ed  by  their  sututioos  ia  strong  oioohol,  buroiDg  with  a 


SECTION  IV, 


HFPR08ALT8, 


this  term  li  anderitood  such  salts^  of  n bicb  either  the  acid  Of 
atainis  hydrogeD,     Furmerly^  this  cluss  of  salts  was  aiucb  more 

Bte  than  it  is  at  present,  lu  eotisequcnce  of  the  different  views 
tilten  of  the  oompositioD  of  the  so-calkd  muriates^  or  h^dftHhlor^iU^^ 
but  whioh  are  oow  geuerally  spoken  of  as  ehloridc^i*  Indeed,  all  the 
baloid  salts  are  now  considered  as  eooi  pounds  of  the  halogen  clement 
(chlorine,  iodine,  bromine,  ^.,)  with  a  wetal,  rather  thuu  as  coin* 
poands  of  a  hyJrucid  with  the  oxide  of  the  nieta),  which  was  this 
fbrtuer  view*  Acconliog  to  the  present  doctrinC|  when  a  hydradd  is 
|>reM!Oted  to  any  salitiable  bu^Cj  both  are  deonmpo^edf  water  and  a 
liatuid  salt  of  tiie  metal  being  formed.  Take  bydrochWio  acid  and 
potaab  bj  way  of  example. 


Hjrdreehlorio  acid 
Fotaih    .    »    . 


ChloriDS 
Hjrilrogef 

if  Oxygeo 


Chloride  of  podsalum. 


Water 


L.„ 

^^^vinds  of  ammonia  with  a  hydrutid ;  though  even  the!*e  might  be 
iOOsidered  as  haloid  salts  cf  the  hypothetical  nieti!  ammoKtum.  This 
wtU  be  evident  by  the  following  diagram  : — 


fllydreehlorio  aeld    | 


ChloHfie— 
Hydrogfo 

is  Hydrog€tt^ 
Kitrogea 


-  Chlorine 


Sal  ammoaiaa. 


^Ammoniom 


The  ttrnat  important  of  the  ammotiiaral  Mtlta  arc  the  hydro^'khraf^^ 
leu  ID  only  catted  sal  ammoniac,  and  the  h^iira$ulphate,  formerly  termod 
ike  /uinin</  liquor  of  Bo^tc, 
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SECTION  V. 


SULPHUR    SALTS. 


The  sulphur  salts  are  double  salphnrets,  just  as  the  ozj-salts  are 
double  oxides ;  the  sulphuret  of  ono  metal  acting  as  au  acid,  while  the 
fiulphuret  of  another  metal  acts  as  a  base.  The  sulphur  salta  are  so 
constituted,  that  if  the  sulphur  in  both  the  acid  and  base  was  replaced 
by  oxygen,  an  oxy-salt  would  result. 

The  principal  sulphur-bases  are,  the  protesulphurets  of  potassium, 
sodium,  lithium,  barium,  strontium,  caldum,  and  magnesium;  and 
the  principal  sulphur-acids  are  the  sulphurets  of  arsenic,  tin,  anti- 
mony, tungsten,  molybdenum,  tellurium,  and  gold,  together  with 
hydrosulphuric  acid,  and  bisulphuret  of  carbon.  Kermes'  mineral,  an 
important  antimonial  medicine,  is  an  example  of  a  sulphur  salt,  bein? 
composed  chiefly  of  sulphuret  of  antimony^  united  with  sulphuret  of  • 
potassium. 


SECTION   VI. 


DOUBLE    HALOID    SALTS. 

These  salts  are  til>mposed  of  two  simple  haloid  salts,  one  of  which 
acts  as  an  acid,  and  the  other  as  a  base,  in  a  manner  analogous  to  the 
double  sulphurets.  The  principal  groups  consist  of  double  chlorideSy 
louble  iodides,  and  double  fluorides. 

When  an  oxide  and  chloride  unite,  they  oonititute  a  Gomponnd 
Known  by  the  name  of  ox^-chloride. 
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CHAPTER  III. 

CLASSrnCATlON  OF  THE  METALS. 

ChABH      I.  Metals  op  tite  Alkalies. 

CfJiBg    IL  Mktals  of  the  Alkaline  Eaetds. 

Claks  in.  Metals  of  the  Kautus. 

Class  IV*  Metals  peopke. 

SECTION  I. 
CLASS  I. 

MftTALS    Of    THB    ALKALTES. 

Tttc  metalg  of  the  alkalies  aro  Potauiumf  iSWium,  Lithium^  and 

POTAftS  lUM. 

Discovered  in  1S07  by  I>avj,  by  the  agency  of  piIvanisTD. — Pre* 
pftred  bv  exposing  a  mixture  of  carbonate  of  po(a«ih  and  cbarcoal  to 
bi|cb  beat,  in  a  gun-barrel;  the  potasdium  diatils  ovcfi  leaTing  oar* 
oxitle,  thus; 

.f5 


1  tq.  Carbonate  of  potaasa  i 


2  eq«  Carbon,  2  0 


^8  00. 


^^M  Ph»p. — Solid  at  ordinary  tomperaturcF, — soft  and  tnalleablc  be- 
^Hveeo  the  fingers — of  a  white  colour  and  niefalHc  lu^tr^; — brittle  at 
P  B2%^nielis  at  150*;  up,  gr.  '865, — has  a  powerful  affinity  for  oiy- 
gf«i; — cannot  be  kepi  in  the  air  or  water; — preserved  under  naphtha 
or  ott  of  copaTia*  It  t^iken  firo  when  thrown  on  water,  with  the  dii-- 
engagement  of  hydrogen^  which  combines  with  a  portion  of  the  potaa- 
•tutsit  forming  pota^aiurett^^d  hydrogen^  which  also  takes  fire,  increas* 
log  the  brilliancy  of  the  flame; — potash  ii  formed  as  the  resulL  The 
tquivalent  of  potaMiium  (Kaljuo])  ia  3015;  its  Symbol  K. 

1 1  forma  two  oompouuds  with  oxygen,  potaah|  KOj  sod  the  per* 
oxide  y  KOf. 

ProioxiiU  of  potamum  or  pnta$h^  is  formed  whenever  potaaslam 
b  expieed  to  air  or  water  In  the  anhydruua  form,  it  ia  a  whit«  Aolid, 
verv  eenalio ;  has  a  strong  affinity  for  water,  with  which  it  forma  a 

Tin'   ^  o/  pnfiitMii^  KO+nO,  alao  iittmcd  common  coMafie, 

and;  ^a,  is  prepared  by  dvioni posing  carbamate  of  potash  by 

Uue^  ihe  c4(boiislQ  of  lime  b  throvro  duwoi  and  the  potasii  i 
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in  solution ;  this  is  concentrated  by  heat,  and  then  ponred  out  into 
moulds.  Pure  hydrate  of  potassa  is  a  white  solid,  very  deliquescent, 
soluble  in  water  and  alcohol.  The  oommon  caustic  potash  may  bo 
purified  by  dissolving  in  alcohol.  The  solution,  like  lime  water,  rapidly 
absorbs  carbonic  acid  from  the  air.  The  solid  hydrate,  from  its  affinity 
for  water,  is  used  to  free  gases  from  hygrometric  moisture. 

Peroxide  of  potamum^  KO^,  is  formed  when  potassium  is  burned 
in  dry  oxygen,  or  in  the  open  air ;  it  is  of  an  orange  colour. 

The  most  important  salts  of  potassa  are  the  nitrates,  the  rarlfO- 
nates,  the  sulphates,  and  the  chlorate.  The  impure  carbonate  (pd 
wad  pearl  ashes')  is  produced  by  lixiviating  the  ashes  of  inland  plaoti*, 
and  evaporating  to  dryness;  it  is  purified  by  redissolving  in  water,  and 
boiling.  The  pure  carbonate  (salt  of  tartar)  is  made  by  decomposing 
cream  of  tartar  by  a  high  heat.     Composition,  KO  +  COj. 

The  birarhonate,  K0  +  2C0,+H0,  is  formed  by  passing  a  stream 
of  carbonic  acid  through  a  solution  of  the  carbonate.  It  is  not  so 
soluble  as  the  carbonate. — A  sesquicarhonate  is  said  to  exist. 

The  sulphate,  KO  +  SOa,  is  the  residue  left  in  the  retort  in  the 
preparation  of  nitric  acid.  The  bisuJphate,  KO  +  ^SOj,  is  more 
soluble,  and  has  an  acid  taste  and  reaction.  There  is  also  a  sesqui' 
sulphate. 

The  nitrate,  KO  +  NO5,  named  also  nitre  and  sttltpttre,  occurs 
native,  as  an  efflorcsence  on  certain  salts ;  it  is  manufactured  also  from 
artificial  nitre-beds.  Shape  of  crystals,  six-sided  pri^ims; — very  sol- 
uble ; — contains  water  mechanically  confined,  which  causes  the  crys- 
tals to  (lecrrjyifate  when  thrown  upon  hot  coals.  When  heated,  it 
gives  off  oxygen,  and  is  converted  into  a  htfponitrite ;  a  high  heat 
entirely  decomposes  it.  From  its  power  of  imparting  oxygen,  it  is  the 
active  ingredient  in  gunpowder,  which  is  a  mixture  of  nitre,  charcoal, 
and  sulphur.  When  gunpowder  is  fired,  the  oxygen  of  the  nitre 
combines  with  the  carbon  to  form  carbonic  oxide;  the  sulphur  with 
the  potassium ;  and  the  nitrogen  is  set  free. 

The  chlorate,  KO  +  ClOs,  is  remarkable  for  its  deflagrating  proper- 
tics;  it  yields  a  large  quantity  of  oxygen  gas,  on  being  heated. 

Silicate  0/  Puttissa. — KO-fSIO,. — Silicic  acid  unites  in  difTerrnt 
proportions  with  the  alkalies.  If  the  base  be  an  excess,  a  siiluble 
salt  is  fonued,  called  liuuor  silicum ;  if  the  acid  be  in  excess,  an 
insoluble  salt  (f/lass)  is  the  result.  Glass  owes  its  colour  to  the  dif- 
ferent metals : — green,  to  the  oxide  of  iron ;  blue,  to  cobalt ;  ni/*y,  to 
red  oxide  of  copper;  purple,  to  the  purple  of  Cassius;  amethjfst,  to 
manganese,  &c. 

Sulphur,  chlorine,  iodine,  and  bromine,  also  form  compounds  with 
potassium. 

Chloride  0/  Potassium,  KCl,  is  obtained  in  making  chlorate  of  po^ 
assa,  by  passing  chlorine  gas  through  a  solution  of  putassa.     It  much 
resembles  chloride  of  sodium. 
Iodide  of  i^otosstum,  Kl|  \i  miA^V^^  ^\mkAx>»%  iodtne  ia  a  1 


SODIUM. 

Bti^  of  cnuAtic  potash ;  al^o  bj  adding  iodide  of  irnti  to  c&rbonata 
of  putiL«»a  in  solution  j  carbonate  of  iron  is  precipitated. 

Tutfar  the  mlu  of  jy44a$ta. — !•  Tartaric  acid  in  eiceas  gives  the 
■pftringlj  Boluble  bitarUiite  (cream  of  tartar).  2.  A  solution  of  elito 
nde  of  platinnra  caQnes  a  jcllow  precipitatt*.  3.  The  alcoholic  solu- 
tiuti  of  carbaaotic  acid  precipitates  the  jellaw  carbazotate  of  potas^sa* 
4.  The  fiiilu  of  potash  usually  colaur  the  fiatne  of  the  biowpipe  purple 
or  TiukL 

SODIUM. 

Its  hislorj  and  mode  of  preparation  are  the  same  as  those  of  poti 

fVfl^.^-A  white  iDetal;  resembles  potassium  in  most  re^peets; 
•p,  gr,  972;  decomposes  water  with  great  viulence;  but  docs  not 
inflame  on  account  of  its  rapid  motion;  if  this  be  restrained  bjr 
wteaos  of  gum  or  sugar,  it  takes  fire  and  is  converted  into  toila, 
Ec)=23  3 ;  8ymb.  (Natrium),  Na.  It  foniis  two  compounds  with 
oijgett,  the  proioxiiU  (soda),  NaO,  and  the  pcroxidt^  NaO|-  ihes6 
are  funned  likej  and  correspond  withj  the  auaUiguua  compounds  of 
poCi(inum« 

Jlgdrat^  €/  Brnhf  NaO-f  HO, — prepared  from  the  carbonate  by  th« 
ion  of  quicklime.     Very  similar  in  tu  pruperlies  to  the  bydrate  of 

CarbonaU  cf  mxfa^  XaO-f  CO,4-10nO.  Prepared  by  lixiviating 
the  a«bes  of  marine  plants,  and  evaporating;  this  is  known  under  tbo 
eroial  immes  of  barilla^  and  kelp^  which  contain  many  iuipuri- 
A  purer  variety  is  made  by  heating  together  sulphate  of  soda^ 
,  iiid  sawdust  in  a  reverberalory  furnace,  Sulphuret  of  cslcium, 
_  baroos  aoid|  and  carbonate  of  soda,  arc  formed.  This  saU  is  iti 
brge  rhombic  crystaisi  very  soluble  iu  water^  of  a  caustic  alkaline  taste, 
md  alkaline  reactaoit. 

Bicafhonate,  NaO-f  2C0^+ HO,— fanned  as  the  bicarbonate  of 
pofiiii.     It  is  less  soluble  than  the  carbonate. 

Semmiearbonatt,  2Na04  4*^CO,+4UO,— Occurs  native. 
Sulphate  ci/    Soila—aiauirr'i    talt,    NaO  + S0,+ lOHO ;    the 
reilduo   left  in   the   process  for  making  hydrochloric  acid,     A  very 
iniiible  nil;   more  so  it  90"^  than  at  2 1^"".— There  is  also  a  6i^ 

The  mttrait  of  $oda  ts  very  similar  in  properties  to  the  nitrate  of 
pot*sh« — The  three  phonphaiei  are  upoken  of  under  the  head  of 
Phoephorua* 

Ckhfid^  i/  Sodium — Chmmm  S^fi,  NaCI, — ts  fotind  in  eea^ water 
waA  adioe  fpHags;  it  occurs  also  as  a  mineml,  under  the  naoie  at  foek 
Kit;  prwenrvd  by  evaporation  fn)m  ita  solution.  The  erystaU  deere* 
fntMte  when  thrown  on  hot  coilIh;  they  are  very  soluble  in  water,  and 
are  aiighUy  drliqueAceot — lodincj  brumtue^  suiphuri  and  flooriDe,  alio 
^oabtae  with  sodium* 
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Tegifor  woda^  and  xtM  rndti.  —  All  tbe  soda  nits  are  soluble ;  thej 
communicate  a  yellow  colour  to  the  blowpipe  flame.  Soda  forms  wiih 
sulpharic  acidy  the  well-known  Glauber's  salt.  8oda  is  less  soluble 
than  potassa. 

LITHIUM. 

Prop, — A  white  metal  resembling  sodium ;  — ^procured  bj  electrical 
action  from  lithia^  its  protoxide,  which  is  found  in  petalite,  and  K>iue 
few  other  rare  minerals.  The  hjfdrate  of  lithia  generally  resembles 
the  hydrates  of  soda  and  potassa,  but  is  less  soluble. 

Test,  —  It  communicates  a  carmine-red  colour  to  the  outer  flame  of 
the  blowpipe. 

AMMOHIUM. 

Ammonium  is  the  hypothetical  metal  or  radical  of  ammonia,  which 
has  already  been  treated  of  under  tbe  compounds  of  Hydrogen  and 
Nitrogen.  Its  symbol  is  NH45  that  of  ammonia  (protoxide),  NII4O, 
or,  NH„HO. 

Carbonate  of  Ammonia,  NH^O  +  COi,  is  made  by  the  union  of 
carbonic  acid  and  ammoniacal  gas.  The  carbonate  of  the  shops  is 
a  segquicarbonatey  and  is  made  by  subliming  together  carbonate  of 
lime  and  chloride  of  ammonium.  —  There  is  also  a  Suij}haU  and  a 
Nitrate, 

Chloride  of  Ammonium^  or  Sal  Ammoniac,  NH4CI,  is  one  of  the 
prod  nets  of  preparing  coal  gas. 

V.t  the  testSj.Bce  Ammonia. 


SECTION  II. 

CLASS  II. 

METALS  OF  THE  ALKALIMl  EARTHS. 

This  class  includes  Barium,  Strontium,  Calcium,  and  Magnesium. 


Procured  by  means  of  mercury  from  baryta  or  its  carbonate,  through 
the  agency  of  galvanism,  or  heat. 

Prop.  —  A  grayish-white  metal,  heavier  than  water ;  has  a  strong 
affinity  for  oxygen ;  malleable. — Symb.,  Ba.     It  forms  two  oxides. 

ProtojcidCf  or  Barjfta,  BaO.  —  Occurs  in  nature  as  a  carbonate  and 
a  sulphate ;  —  may  be  obtained  by  decomposing  tbe  nitrate  by  heat. 
It  has  a  strong  affinity  for  water,  forming  with  it  a  hydrate,  with  the 
evolution  of  heat  The  hydrate  is  a  white  powder  reseDbliDg  slaked 
lime ;  its  solution,  like  lime-water,  attracts  earboDio  mc&i  from  the  air. 

Peroxide  of  barium^  BaOn  is  used  in  making  tlie  peroxide  ef 
kjdiogeii 


CALCIUM 


The  ftsdts  of  b&ryla  are  chie%  remarkable  for  their  high  specific 
gravllj  I  tbe  most  ioiportaot  are  the  earbonare,  sulphate,  aod  oitraU 
Tbo   aulpbate  U  verj  msoluhle.     The   solubk   mm   are   poittonous. 
CbloriDe,  iodine,  bromiDe,  and  sulphur^  form  compotiDds  with  barium. 

Teti/or  baryta. — II  formi  ft  verj  insoluble  miphate. 


•  T  a  0  K  T  I  0  M  . 


Procured  as  Barium « — Sjnnb,,  Sr,     It  forms  two  oxides* 
/'rotoTide, — Strontia^  SrO,— prepared  like  barjtay  wbich  it  much 

mblea^     lu  other  compounds  are  aitnilar  to  those  of  baryUi. 
TeMi. — It  commuuicates  a  bloodred  colour  to  the  flamt  of  the  blow- 
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A  iilverwhite  metal,  procured  like  Barium;  —  forms  with  oijgon 
two  compouuds.     Sjtnb.,  Ca. 

/VotosnWfj  Litnej  OaO,  —  obtained  by  heating  the  uatiTe  carbo- 
nates. 

Prep, — Lime  is  white, — ^in fusible, — has  a  »tn>Tig  affinity  for  water, 
formi  tig  with  It  a  solid  hydrul^,  with  the  evolution  of  much  heat; 
this  ts  eeeu  in  the  common  process  of  alukivg.  The  hydrate  b  far 
litm  soluble  in  water  than  those  of  baryta  and  sirontia;  it  is  more 
•oluble  in  cold  than  in  hot  water;  limt-wattr  is  thus  made.  Exposed 
lo  the  air,  it  attracts  carbonic  acid^  formiog  a  pellicle  |  hence  it  Is  a 
good  test  for  carbonio  acid ;  tt  has  an  alkaline  reaction.  The  harden- 
ing of  mortar  is  probably  due  to  ^e  gradual  absorption  of  carbonio 
sctd,  or  to  the  coinbinatiuD  of  the  sand  and  lime,  forming  a  tUicate* 

The  most  important  salts  of  Ume  are  the  sulphatei  carbonate^  phos- 
phate, and  hypochlorite. 

iSuiphate  of  Ume^  or  Gypmm,  CaO  +  SOi,  i«  found  native  j  the 
native  crystals  are  called  s^/<^mV<. 

Prop, — A  sparingly  soluble  salt ;  forms  with  water  a  hydrate ;  — ^tt 
k  found  in  most  spring  water* 

Carbonate  q/  /ime,  Limcsionty  or  C7ialkf  CaO-hCOj,  IJ  also  ^und 
aative. — The  purest  varieties  cooatttute  ntarhfe, 

Prop, — Insoluble  in  water,  but  soluble  if  carbonic  acid  be  preMOl^ 
txiatt  in  many  natural  waters,  as  a  superuubonate,  and  is  deposited 
from  them  as  stalacttUs* 

The  photphate  of  lime  exists  in  bones. 

Chlorine,  iodine,  bromine,  fluorine,  and  sulphur  form  compoundii 
with  calcium* 

CklortJe  of  calcium  Is  prepared  by  the  action  of  hydrochlorio  acid 
oirbouate  of  lime.     It  is  dislitigui^bed  for  its  great  affinity  for, 
ire^  and  heoes  is  of  great  use  to  the  chemist  in  removing  wat^ 

[im  substances;  abo  used  for  forming  frigoriflc  mixtarts.  The^iM^ 
widg^  is  found  aative^  ujltmr  or  DtrhjfMrt  spar, 

B^porhhriU  of  lime f  oommoulf  called  thioride  o/iinUf  is  ths  well* 
55 
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known  bleaching  powder;— prepared  bj  the  action  of  chlorine  on  thin 
strata  of  hydrate  of  lime. 

TeU/or  lime, — Oxalic  acid  forms  an  insoluble  oxalate, 

MAGHIBIUII. 

Obtained  by  heating  the  chloride  with  potassium.  It  is  a  white, 
malleable  metal ;  heated  in  the  air,  it  is  converted  into  magnesia. 

Magnesia  is  the  only  oxide,  MgO. — Prepared  by  driving  off  thi 
carbonic  acid  from  the  carbonate,  by  heat.  It  is  a  soft,  white,  inso 
luble  powder. 

Carbonate  of  Magnesia  occurs  native;  may  be  easily  prepared  bj 
doable  decomposition ; — it  is  very  nearly  insoluble. 

Sulphate  of  Magnesia,  Epsom  salts,  MgO  +  SO,+7HO,  exists  in 
eea-water,  and  certain  mineral  springs;  it  is  very  soluble;  forms  crys- 
tals of  a  right  rhombic  prism. 

Phosphates. — The  most  interesting  is  the  nmrnonio-mngnesinn  j)Ao*. 
p^a/<5,  or  the  triple  phosphate,  2MgO  +  NH40,  POj  +  HUO.  Itsome- 
times  constitutes  urinary  calculi. 

Test  for  Magnesia. — It  forms  the  well-known  Epsom  salt  with  sul- 
phuric acid.  With  phosphate  of  soda  and  ammonia  it  throws  down 
an  insoluble  ammonio-magnesian  phosphate. 


SECTION  III. 
CLASS  III. 

METALS   or  THE   EARTHS. 

This  class  includes  Aluminium,  Yttrium,  Olnciniom,  Zirconiam, 
Thorium,  Erbium,  Terbium,  Norium,  Cerium,  Lantanum,  and  Didy* 
fiium. 

ALUMIKIUM. 

Prepared  in  the  same  manner  as  Magnesium.  It  has  a  silver-gray 
colour;  of  difficult  fusibility;  forms  alumina  when  burnt  in  the  air. 

Alumina  is  a  sesquioxide,  A  1,0s;  exists  abundantly  throughout  na- 
ture, as  a  constituent  of  the  different  sorts  of  clay; — prepared  by  ad- 
ding carbonate  of  potassa  to  a  solution  of  alum;  the  hydrate  of  alumina 
b  precipitated. 

Properties, — It  has  no  taste  or  smell ;  feels  pasty  to  the  tongue ;  is 
Tery  insoluble  and  infusible;  has  a  strong  affinity  for  water;  acts  bat 
feebly  as  a  base. 

The  most  important  salt  of  alumina  is  o/vm — a  dmible  aulphate  of 
aliiBUW  and  potuati  ik\tO*i  %S'()%-V^^>^«<VMHO^  mann&ctiuid 


XBOV. 
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A  n«tire  alttm  ore  cnnUitnlng  cUy  and  ftiTpliarct  of  iroTi*  It 
CTjutallistcs  in  Oit^hedrons^*  is  H"li*ht«  in  water,  wnd  is  riffiverttnl  into 
drirti  alum  hy  being  dt.priv<"d  of  »*«  W;iTer  by  beat.  Eitlier  »>da  or 
ammonia  iiitij  be  subsiirutcd  for  tbe  poiussaj  in  ulum.  Tbe  mths  o^ 
alutuifia  8r«  useful  as  mot^fants  in  dveing.  Alunnnu  forms  tho  ba>ia 
of  porcelain  aud  earlhenwure.  Tr^Ltg  fur  ahttmnft.-'CtiMHic  p<Hai»K 
^od  *K>da  give  with  it  wlii^e  gelatinnuK  pretip»tiit««8* — tbe  wtJI-kuown 
charucteri!»uca  of  olum; — ^and  tbe  blue  eulotir  given  hy  Ditrate  of  co* 
bah  by  beat. 

Tbe  reuiuiniDg  metals  of  tho  eartba  are  of  no  patticular  importance. 


SECTION  IV. 


CLASS  IV. 


METALS  PBOPCR. 


T0T8  ctasa  may  conveDiently  be  subdivided  Intn  three  nrders,  ris^p 
1.  Met  lis  whose  oitdes  form  pi^wi-rful  baw.* ;  2*  Metols  whose  oxides 
form  weak  bases  or  acids;  3.  MetaU  wbutM;  oxides  are  reduced  bj  beai 
k*— uob!e  mcUb. 


ORDK&  I. — METALd   WHOSE  OXTI>es   FORM   POWERFUL  BASER. 

This  order  includes  Iron,  Copper,  Zinc,  Lend,  Bismutb^  MaDgRDese, 
Oobtlti  Nickcl|  Cadmiimi^  Umitiuui,  and  Cerium. 


IROW. 


Very  rarely  occur*  ntitive; 
'  and  c*»balt. 


xists  in  meknrifeM,  combincil  with 
viekel  and  c*»balt.  As  an  oxide,  it  is  widely  dilfusfd  thmufrhnuf  tia* 
tare*  The  most  abundant  ores  of  iion,  are  tbe  oiides,  and  liulphideai 
or  p^rifrt.  Some  of  the  orrs  are  n>apnetic,  and  some  arc  not.  Iron 
b  extracted  from  its  ores  by  roitftin^?,  aud  then  exposing  to  a  bl^h 
btatf  along  with  charcoal ;  by  tbi^  tttenns  the  common  ennt  iron  is  pm- 
garad  ;  this  is  ooti verted  into  9**/t  or  mnflruh/e  iron  by  exposure  to  m 
ag  beat,  while  a  current  of  air  plays  upon  its  surface;  by  Ibis 
tbo  oarbrtoaceona  mattir  is  burnt  off,  and  the  fu^ibillry  of  tbe 
nrtal  ia  diminished.  Sft^l  in  a  carburet  of  iron,  formed  by  expo^tnfr 
altc*mat<*  ^trutx  of  poft  iron  and  chnrcoal  to  on  iDtentie  heat  j  a  dinicc 
tti^^»n  \*y  which  th<»  in«n  acquires  greater  bardnci^s. 

Pf  '  Uu»  0  i^eiutipr  gray  colnur^ — tneiaUie  lustrp — not  rery 

|4b»Lu^^^-«fUiic  dui  ti!r — 'be  m<iar   lei^jtciMUii  of  all  iiif^iiU; — it  is  a 
^  tuetiil — of  n  fibrous  texture — sp.  gr,  9*7 — is  fery  iiifoi*ible — sua- 
#tpCiU«  of  iba  wcldtitg  pnoceaa — Is  attriicted  by  tbe  magttet — may  itaelf 
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be  rendered  magnetic  by  beating— does  not  ozidiae  in  dry  air  at  com« 
mon  temperatures  ;^beatcd  to  redness,  it  becomes  covered  witb  a  scaly 
coating  of  the  black  oxide — ^burns  vividly  in  oxygen — rusts  when  ex- 
posed to  air  and  moisture — decomposes  water  at  a  red  heat,  evolving 
pure  hydrogen,  and  giving  rise  to  the  black  oxide.  ChemicaUy  purr, 
iron  may  be  procured  by  passing  hydrogen  gas  over  the  Fesqui,  or  prot- 
oxide of  iron  heated  to  redness  in  a  porcelain  tube.  It  is  sometimes 
called  pjfraphoric  iron  ; — it  is  used  in  medicine.  Symb.  (Ferruni) 
Fe. — Eq.,  28. — It  forms  four  compounds  with  oxygen. 

Protoxithy  FeO, — the  base  of  the  native  carbonate,  and  of  greer 
vitriol.  It  can  hardly  be  isolated,  from  its  great  proneness  to  abrorK 
oxygen,  and  to  pass  into  the  state  of  sesquioxide ;  .the  hydrate  of  the 
protoxide  is  formed  when  an  alkali  is  added  to  a  solution  of  the  proto- 
sulphate  ]  it  is  of  a  dirty  green  colour,  and  speedily  becuif  es  red  by 
the  absorption  of  oxygen. 

Peroxide  (^Sesquioxide),  FcgOj — occurs  in  nature  under  the  name 
of  red  hematite  ; — made  by  dissolving  iron  in  nitro-hydrochloric  acid, 
and  adding  an  alkali.  Prop. — It  is  not  attracted  by  the  magnet; — 
forms  reddish  salts  with  most  of  the  acids.  It  can  easily  be  detected 
by  the  infusion  of  galls,  which  gives  with  it  a  bluish-hlack  precipitate, 
the  basis  of  ink, — by  fcrrocyanide  of  potassium,  which  throws  down 
Prussian  Uue^ — ^by  sulphocyanide  of  potassium,  which  causes  a  blood- 
red  colour. 

Black,  or  Magnetic  Oxide,  FeO  +  Fc^O,,— a  mixture  of  the  two 
former  oxides; — occurs  native — is  one  of  the  most  valuable  of  the 
ores  \  it  is  tbe  product  of  exposing  iron  to  high  heat.  It  does  not  form 
salts. 

Ferric  Acid,  FcOj, — only  recently  discovered — obtained  by  heating 
together  one  part  of  peroxide  of  iron  with  four  parts  of  dry  nitre,  by 
which  the  ferrate  of  potash  is  formed;  it  is  very  difficult  to  isolate,  on 
account  of  its  extreme  susceptibility  to  decomposition. 

Iron  forms  two  compounds  with  chlorine. 

Protochloride,  FeCl, — formed  by  dissolving  iron  in  chlorohydrio 
acid,  and  drying. 

Sesquivldoridc,  FcgCls,  formed  by  the  combustion  of  iron  wire  iu 
chlorine  gas. — There  are  al^o  two  iodides;  the  protiodide  is  us4*d  in 
medicine,  and  is  made  by  digesting  iodine  in  water,  with  pure  iron 
wire. 

Sulphur  unites  with  iron  in  several  proportions. 

ProtosuJphuret,  FeS, — formed  by  heating  iron  and  snlphur  together; 
it  has  a  blackish  colour,  and  is  attracted  by  the  siagnet  Ther«  ia  also 
a  Snquisulphuret,  FegSg. 

Bisulphuret,  FeS„  iron pyritet,  exists  native;  it  has  a  yellow  colour 
and  a  metallic  lustre ;  it  is  not  magnetic. 

Magnetic  iron  pyrites,  is  a  native  ore,  conaiatiDg  of  a  oomponnd  of 
ifae  protosulpburel  and  \>\a\i\pVi\Ltet  (Stromeyer). 

CyiDOgeD  forma  cerUm  \iQ^TV«A.\i  ^ora^^ft  v^xa^^xsq^ 
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roryantd^  of  Patamtim^  or  T'Vmt  PniMiafe  of  Pitta fh^  FeC^j 
+  2K,  i^  fhade  by  heating  cyani^le  of  potn^ssium  with  ironj  %  oom- 
piHitt'l  rwdicjl — ftrrfprtfanoym — la  believed  to  be  formed  id  the  pro- 
ct^%  expressed  by  F«*Oy,.  * 

Ffrr*>cifanide  uf  Iron^  Pruixmn  Blue,  SFeCy,+  4Fej  is  mtde  by 
adding  ferrocytinide  of  poUjtsium  to  a  se^quisalt  of  iron. 

Frrror^anide  of  Poiauiumj  or  Red  PruMtcUe  of  Poiash,  FcfCyt 
+  SK. 

Ferroryanide  of  Iron,  or  Tumhulfs  Bhte,  Fc,Cy,-f  3Fe.— These 
Iftjit  two  Gotnpoundt  eootain  %  compound  radic4tl,  ftrrocyanvgen^ 
Fc/'y,. 

The  tnofit  important  saJta  of  iron  are  the  aulphatcB^  the  carbooate, 
%nd  the  nitmte. 

Pn»fmufpkttUt  of  \f<m^  ffr^n  vffrfol^  or  copp(*ra«,  Fe()»SOj,HO  +  0 
IIO«  U  |ip'p»red  by  diasohtng  iron  in  dilate  KiilpKurtc  acid.  It  is 
rrjiitaUinc — -fa  btautihil  g  ret*  n  to  lour — verj  soluble,  and  efflarr^««nt. 
It  i«  inoniorphoiis  wiiK  Autphate  of  riiHgneHia.  Se*qtifitHfphnff  of  iron, 
— wude  by  (hcHctiou  of  niiric  idd  on  a  ctolution  t»f  the  pro'o^^ulphate; 
it  h»a  a  buff  ooIouFi  and  i^  ftpuritigly  atdnble.  TY»ere  !«  only  cme  car- 
boinife-*fhe  pr*thMHrtttmotr ;  this  »»  iKirtieiinies  fnund  native,  and  ei» 
laU  in  chilly boiitc  springn.     There  are  two  uifratJ^n^ 

The  bi'Tit  tfUi  fur  imu^  are  those  ineDtiooed  auder  the  bead  of  tb« 
ttAqaiajtide. 


COFPKE 

OecttT*  Bometifnes  in  native  rmtah ;  but,  most  commonly,  as  a  aiil- 
phide,  from  wliioh  the  rattal  is  ejctmcred  hy  roasting  with  charcoal. 

Ptop, — The  only  red  metal  exivpl  ritaniuni ;  has  considerable  luatrp; 
M>.  f^r*  8*6;  is  very  ductile,  niulleuble,  and  tenaeiou?;  und*  rgoea  bul 
liule  ohange  in  dry  air;  but,  when  rnoi^r^  it  is  converted  into  ■  tab- 
ttrliO(»ate.  Symb.  (Cuprum),  Cu.^ — Ei{.  31*6.  Copper  forms  Iwo  or 
lliree  oxides. 

iliiKtult  OP  r^il  oxuh,  Cti,0,  occurs  DatiYe,  In  octohedral  cryafali. 
It  roi»y  be  firmed  by  heating  rogerher  the  protrtxide  and  copper  fil»i»^. 
It  f*irm?i  colfmrlcsa  falts  with  basea,  whivh,  however,  are  very  unstable^ 
£r«lii  llicir  tt-nd^nej  to  abiicirb  oxygen. 

Ptttinjith  or  hhtfk  ox*<h^  CuO,  the  basis  of  most  of  (he  salts  of 

I       topper:  —  prepared  by  calcining  mefallio  copper:  —  by  prr^ipilariog 

j       fiom  any  ^alt  by  an  ulltali ; — and  by  hetiilng  the  nitrate.     Ita  colotir 

vmriea  from  a  dark  brown  to  a  black.     Th':'re  is  also  a  hin^>xUh, 

Th«*n!  are  two  chhti*lt$^  toeitJ^it^  aod  tiJ/jAif/es  of  copper^  similar  ia 

i       eomp^ition  Ui  the  first  two  oiiJea. 

^H*  The  D>o«t  importiint  nalt.*  of  copper  are  the  0u/phaU^  niirciff  torho^ 
^^pof^  and  0t4fofe$,  The  Fulpbatc — wt'ilknowu  in  commfree,  aa  Uu4 
^^witrkJ  —  is  formed  by  the  iiction  of  sulpburie  acid  "  -^      The 

I      ctfbytiaie  oocun  oatite.  io  the  tuinerml  iviaAiptf^,      1  ^  caia* 

1         


^ 
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posed  of  ODe  or  more  of  the  acetates  of  copper.     The  proper  Bolvent 
of  copper  is  nitric  acid. 

Tests. — Ammonia,  in  small  quantities,  throws  down  from  a  solution 
of  the  sulphate,  the  hluish-wbite  hydrated  protoxide  ;  hut  when  added 
in  excess,  it  redissolves  the  precipitate,  forming  a  deep  blue  colour. 
Ferrocjanide  of  potassium  gives  a  fine  reddish-brown  ferrocyanide  of 
copper.  It  is  also  precipitated  upon  iron  or  steel.  Copper  foriub 
several  important  alloys,  such  as  brass,  with  zinc;  Ml  metal,  with 
tin ;  and  bronze,  with  zinc  and  lead« 


Procured  chiefly  from  the  native  sulphide  or  galena,  by  roasting, 
which  converts  most  of  it  into  a  sulphate;  the  sulphate  and  sulphurct 
reacting  upon  one  another,  produce  sulphurous  acid,  and  metallic  lead. 

Prop.  —  A  soft,  bluish  metal;  has  a  metallic  lustre  when  freshly 
out ;  somewhat  malleable  and  ductile,  particularly  in  the  form  of  pipes; 
not  very  tenacious:  sp.  gr.  11*45;  melts  at  600°  F.  Exposed  to 
moist  air,  it  becomes  ctiatcd  with  a  film  of  the  dioxide;  also  absorbs 
oxygen  when  heated  in  the  open  air.  Symb.  (Plumbum),  Ph.  Eq. 
103*6.     It  forms  four  oxides. 

Dioxide,  PbgO,  formed  by  heating  dry  oxalate  of  lead  in  a  retort ; 
it  absorbs  oxygen  very  rapidly. 

Protoxide,  PbO,  the  basis  of  the  salts  of  lead,  is  prepared  by  ex- 
posing the  gray  film  which  collects  on  the  surface  of  melted  lead,  and 
which  consists  of  the  protoxide  and  metallic  lead,  to  a  high  heat,  with 
the  access  of  air;  this  constitutes  the  massicot  of  commerce;  when 
partially  fused  by  heat,  it  becomes  litharge;  in  thifl  state  it  coutaius 
some  peroxide.  It  has  a  yellow  colour,  is  insoluble  in  water,  unites 
with  acids,  forming  salts,  from  which  it  is  precipitated  by  alkalies  as 
a  hydrate,  and  as  white  lead  by  alkaline  carbonates. 

Peroxide,  puce,  or  broicn  oxide,  PbOt,  prepared  by  the  action  of 
nitric  acid  on  red  lead,  which  converts  it  into  the  protoxide  and  p*T- 
oxide.  It  has  a  flea-colour,  and  is  insoluble;  by  heat  it  is  converted 
into  protoxide,  and  oxygen. 

Red  lead,  or  minium,  PbjO^,  or  2PbO  +  PbOj,  considered  to  be  a 
compound  of  the  protoxide  and  peroxide ;  is  formed  by  exposing  lead 
to  heat  in  the  air,  without  allowing  it  to  fuse.  It  is  a  heavy,  brilliant 
red  powder ;  decomposed,  with  the  evolution  of  oxygen,  by  a  strong 
heat;  and  converted  into  a  mixture  of  protoxide  and  peroxide  by 
acids.     It  is  used  as  a  pigment,  and  in  the  manufacture  of  flint-glass. 

Chlorine  forms  with  lead  a  compound  known  as  plumbum  comeum, 
or  horn  lead.  Sulphur  forms  with  lead  the  well-known  galena,  which 
occurs  in  cubical  cirstals.  Iodine,  bromine,  fluorine,  and  phosphorus 
also  form  compounds  with  lead.  The  most  important  salts  of  lead  ara 
the  carbonate  and  acetate  ;  also  the  nitrate  and  sulphate. 

Carbonate  of  kad^  White  lead,  —  is  sometimes  found  in  a  native 
eryitailxne  state  \  may  \m  ^Te^t^^X^^  ^tt^V^xvatMi^  (tom  any  soIuUs 
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]|  of  leid  by  means  of  an  alknliDo  carbonate  ;  —  is  manufacturx^d  bj 
ejtposiDg  tfbeel'lead  in  euils  to  tbe  action  of  tbe  v»p<^ur  of  viuegar, 
tt  the  temperature  of  deci^ui posing  ruaaure  :  the  lead  la  oxidiaed  by 
Ifae  partial  decompoait'ton  of  the  acetic  acid,  nud  ii  tbeo  couyerted 
iQtc»  the  aubacetate.  Tbia  salt  is  next  decomposed  by  carbonic  acid 
es^raping  from  the  manure  in  which  the  lead  w  packed.  It  is  a  »of>, 
wbite^  yery  heavy  powder,  ioi^otuble  in  water;  it  ta  much  used  aa  a 
pi^tuent. 

At  Hate  of  lead,  Su^jar  ft/  htul^  —  made  by  dimolviug  litbargo  in 
aactio  acid  ;  occurs  in  culourleKS,  Iran^parcDt  crystuls  ;  bus  a  awcet 
taaie ;  ia  very  soluble  in  watcr^  al^o  iti  alcohol.  There  are  severul 
Mubac^aU:$  of  lead,  made  by  builiog  a  aotutioo  of  the  aeetate  m 
Ulbarge. 

titrate  t/I^nrf,  prepared  by  the  action  of  nitric  acid  on  lead.  Nitrie 
Bcld  ia  the  proper  solvent  of  lead ; — ^it  is  Hotuble* 

Sulphate  v/hiui^  prepared  by  the  action  of  a  aoluble  sulphate  on  a 
solutiuii  of  the  acetate  of  lead  ;  it.  is  a  viry  insoluble  aalt.  Cold  till* 
pburic  acid  ban  no  action  on  lend  \  but,  when  boiling,  the  lead  \%  iilowly 
oxidised  at  the  expense  of  the  acid.  liydrocbloric  acid  bus  no  acuoti 
uri  1 1  ad. 

re«fj.— >Tbe  alkaline  carbonates  throw  down  the  insoluble  carbonate; 
ihtt  soluble  dulphatt  ft  throw  down  the  insoluble  sulphate  ;  stilphurottcd 
brdrogen,  or  a  soluble  hydro«ulpbate,  throwa  down  the  blnck  sulphide; 
wrooMie  of  potaaia  givea  the  yeltuw  chromate  of  lead ;  aud  i«)did«  of 
jioJdi  lb«  yellow  iodide  of  lead. 


Oc^cura  in  nature  as  a  carbonate  (ralamine)^  or  a?  a  sulphide  (ttne 
Um^dt),  It  19  procured  froui  ihe  former  by  heat  aud  charcoal ;  and 
from  the  hitler  by  a  tiiuilLr  process,  after  rousting  the  ore;  at  a  high 
^taiBMratare,  the  tnetah  being  volatile,  comes  over  by  distil  lutiou, 
^Kk  iV«>p* — A  bluiab-wbiie  metal ;  has  a  crystalline  texture  ;  iip.  gr. 
^^■j  brittle  at  common   temperatures ;    malleable  between  260^  and 


m^ ;  very  brittle  at  400"* ;  mehs  at  773^,  aud  at  a  bright  red  heat  tl 


^^•ai 


la  and  buma  with  a  brilliant  green  lights  generating  the  oxide.  It 
ailed  tpelUtr  in  commerce,  and  ia  never  t|uite  pure ;  is  alightly  tar* 
bed  by  cxpoaure  to  the  air.  Syrab.  (Ziocum),  Zu  — Eq.  33. 
Oxide  of  ZtHt^  ZnO; — pri-pared  by  bumioff  ainc  lo  the  air,  or  by 
iing  the  carbonate*  It  is  a  while,  insoluble  powder,  the  basis  of 
ibv  aalta  of  xine. 

Chloriile  of  Zinc  J  ZnCl ; — prepared  by  heating  mctallio  xino  in 
ehlurine,  or  by  diaaolving  *xiuo  in  bydm^hloric  acid,  and  drying.  It 
ia  a  wbtte  au Stance,  ha^  the  ooni^iat^'nce  of  buttor^  and  is  hence  called 
&uftirr  of  line;  very  deliijueaoeut,  and  soluble  in  water  and  alcohoL 
The  important  salts  of  xioo,  are  the  sulphate  and  the  carbonate. 
^ul^Jutte  ff  Zinc^  while  vttttol ;  —  made  by  acting  on  xinc  with 
dilute  vttlphurie  acid ;  the  water  is  decf  nipiii^ed,  iui  oxygen  going  fc 


i 


656  CHEMIBTBT. 

the  zinc,  and  the  hydrogen  escaping.     It  is  a  white,  crystalline,  sol- 
uble salt. 

Carbonate  of  Zinc, — occurs  native,  and  may  be  formed  by  double 
deconi position  between  any  soluble  carbonate  and  the  sulphate  of  xioe. 

CADMIUM. 

This  metal  is  usually  found  associated  with  zinc,  in  the  reduction  of 
which  from  its  ores,  the  cadmium,  being  more  volatile,  flies  ofl^. 

Prop. — It  resembles  tin  in  colour;  very  malleable ;  very  volatile ; 
«p.  gr.  8*7;  melts  below  500°;  when  strongly  heated,  it  burns,  form* 
ing  the  oxide, 

BISMUTH 

Occurs  both  native  and  in  combination ;  it  may  be  procured  pure 
by  heating  the  subnitrate  with  charcoal. 

Prop. — A  crystalline  metal,  of  a  reddish-white  colour  and  metallio 
lustre ;  when  slowly  cooled,  it  yields  cubical  crybtals ;  fuses  at  476^, 
and  in  close  vessels  sublimes  unchanged ;  in  the  open  air  burns  with 
a  bluish  flame,  and  is  converted  into  the  oxide;  its  proper  solvent  ia 
nitric  acid.     It  forms  two  oxides.     Sp.  gr.  10. — £q.  71. 

Protoxide,  BiO; — the  basis  of  all  the  salts,  has  a  yellow  colour; 
obtained  by  heating  the  subnitrate.  Peroxide,  BigO, ;  —  Bismuth 
unites  also  with  chlorine  and  sulphur. 

Nitrate  of  Bismuth  ; — made  by  dissolving  the  metal  in  nitrio  acid, 
and  evaporating.  This,  when  thrown  into  water,  is  decomposed  into 
the  soluble  supernitratey  and  the  insoluble  subnitrate,  which  subsides 
as  a  white  powder. 

The  best  test  is  the  formation  of  the  subnitrate ;  also  sulphuretted 
hydrogen. 

M ANQ ANKSI 

Is  found  in  nature  as  an  oxide;  procured  fVom  this  by  intensely 
heating  with  charcoal. 

Prop. — A  hard,  brittle  metal,  of  a  grayish-white  colour,  very  in- 
fusible, sp.  gr.  about  8 ;  forms  Sfven  compounds  with  oxygen,  vii. : 
Protoxide,  MnO,  Sesquioxide,  MnjO,,  Peroxide,  MnO|,  Red  oxide, 
Mn,04,  Varvicite,  Mn407,  Manganic  acid,  MnOt,  Permanganic  acid, 
MuiOt.  The  most  important  of  these,  to  the  chemist,  is  the  peroxide, 
or  black  oxide,  which  occurs  abundantly  in  nature.  It  is  used  in  the 
arts,  in  the  manufacture  of  glass;  and  by  the  chemiat  for  prucoiing 
chlorine,  bromine,  and  oxygen. 

The  best  test  for  manganese  is  the  play  of  colours  —  oalled  the 
mineral  chameleon — produced  by  dissolving  manganate  of  potassa  in 
water.  Manganic  acid  dannot  exist  unoombined.  The  changes  of 
colour  are  owing  to  the  formation  of  the  permanganate  o/  pofanOf 
which  is  red,  and  the  mixture  of  red  and  green  prodacei  the  inteniM* 
diate  ooloun. 


TIN, 


Gi^T 


KtOKItt    AKIJ    rolIAtT. 

TheM  two  metals  strongly  resemble  cftch  nttier  i  \mth  occur  in  com* 
binttioQ  mhh  arsenic.  Nickel  i»  found  tt&s«*ciatc(i  with  mttcoric  iroiif 
%tid  ifl  Btron^lj  magnetic.  Cobalt  is  not  bo*  liutb  bave  a  white 
eolcmr.  Nickel  i«  malleable;  Cabalt  is  brittle.  Nitke]  is  eiiifiltj^cd 
in  Uie  arta,  in  tbe  preparation  uf  German  silver — nn  iiiloj  of  cupjicri 
litiG^  and  oickeL 

Tbe  bftttt  Usi  to  distinguish  cobalt  frnra  niclct^l,  is  the  fine  blue  colour 
eoEumunicated  hy  the  foimer  to  ihe  Suiue  of  the  blowpipej  when  fuj^d 
with  borax. 

CRAHltTM    AlID    CimttM. 

These  ure  Tery  rare  metalsi  and  are  of  do  prvctiinl  use. 


SECTION  V. 


^0EDSR  n. — METALS  WHOSE  OXIDES  FORM  WXj^K  BASES,  OR  ACTDC 

Tais  order  includeg  Tin,  Antimony,  Artsrrie,  Chronjium,  Vane* 
diam,  Tungsten,  Molybdenum,  Columbium,  Tiianiuni^  Tvlluriuro,  and 
Osmium. 


Is  found  in  nature  as  an  oatde,  from  wbiih  it  ma)^  be  procured  hj 
lieating  with  charcoal.  The  varieties  knowu  in  commerce  are  Uack 
and  ^rain  tm. 

Prop, — Has  a  white  colour,  silvcrj  lustre,  is  very  slowly  tamislieil 
bj  expoeare  to  the  air;  vc^rj  mailWuble,  quite  ductile,  soA,  and  ine- 
lastio,  and  produces  a  crackling  no)<ic  ivheu  bent  backwards  and  for* 
wards;  sp.  gr.  about  7  i  fuses  at  442*^ ;  hcnted  to  whiteness,  ii  buruS| 
apd  is  converted  into  the  peroxide.  Symb,  (Stannum),  Sa* — £q.  58. 
It  furais  three  oiides. 

Protoxide^  SnO ; — formed  by  adding  an  alkaline  carbonate  to  ft  SO- 
taiion  of  the  protocbloride  -  a  white  hydnitcd  protoxide  faUa. 

&^uifjxide^  Sn^Qj, — has  a  grayish  colour. 

Ptraride^  SnO,; — prepared  either  by  precipitating  by  an  alkali 
ti^m  a  solution  of  the  perchloride,  or  by  the  action  of  nitric  acid  oo 
nselaUie  tin.  Very  strong  nitric  acid  has  no  eficct  on  rin  ;  but,  if  di« 
Imledf  fiatent  e&rvesoeoce  ensues  from  the  escape  of  nitrous  acid  and 
Ufioxide  of  nitrogen,  and  the  bydrated  peroxide  is  produced  \  ammonia 
ii  al#o  geaeratcd  at  tbe  same  time,  the  hydrogen  being  furnished  by 
tkia  water. 

Proiochhride^  SnCl, — made  by  dissoWing  Un  in  hot  \\^dTw.\Awft 
seid;  occurs  in  cry^taU.     It  is  much  used  aa  a  dcox\dmTi|^  a^i&iA. 
jir^/^u/e,  SoCit,  culled  the  fuming  liipior  of  Libainiia; — ^tSA^ 
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by  heating  the  pmtochlnride,  or  metallic  tin,  in  chlorine  ;  it  is  a  ynrj 
volatile,  colon rlcES  liquid,  emitting  dense  white  fumes  on  being  exposed 
to  the  air ;  it  is  used  as  a  mordant  in  dyeing. 

There  are  three  sulphurets  of  tin — the  prtftosulphuret^  9eMquitMlphM» 
ret  J  and  limlphurft ;  the  latter  is  sometimes  termed  moMie  ijvld. 

Text, — Solution  of  chloride  of  gold  throws  down^  with  the  prolo* 
chloride  of  tin,  the  purple  of  Cauiu$, 

AXTIMOXT 

Occurs  in  nature  generally  as  a  ntlphidf,  which,  in  commerce,  if 
called  crvffe  antim^my^  while  the  pure  metal  is  named  reguJut  nfantu 
niony.  It  may  be  obtained  from  the  sulphide  by  heating  it  with  iron 
filing. 

Prop. — A  bluish-white  colonr — crystalline  structure — brittle — sp. 
pr.  6*8  ; — at  a  hiph  temperature  it  bums  in  the  open  air,  the  vapour 
condcnsinp  in  white  cr}'8tal8  of  the  temzide  (art^entinf  Jlmcfrs  of  anfi- 
mony) ;  it  is  acted  upon  by  both  nitric  and  h3*drochlonc  acids.  Synib. 
(Stibium),  Sb. — Eq.,  129.     It  forms  three  compounds  with  oxygen. 

Teroxvle,  SbOj, — prepared  by  burning  antimony  in  the  open  air,— 
by  precipitation  from  a  solution  of  tartar  emetic  by  means  of  an  alka- 
line carbonate,  or  by  the  action  of  carbonate  of  potassa  or  soda  on  the 
tcrchloride,  when  put  into  water.  It  is  a  pale  yellow  powder — vola- 
tile— liable  to  absorb  oxygen.  It  is  the  basis  of  all  the  antimonial 
salts. 

Antimonious  acid,  Sb04. — made  by  heating  the  oxide  in  open  ves- 
sels ; — a  grayish-white  powder — insoluble — combines  with  alkalies. 

Avtimonic  and,  SbO^, — made  by  action  of  strong  nitric  acid  on  an- 
timony; »n  insoluble  straw-coloured  powder;  unites  with  alkalies,  to 
fnrin  ttnfiniojiiuffx, 

Ttrrhhtvi'de,  SbClg  (butter  of  antimony), — made  by  burning  anti- 
mony in  ehliirine  gas;  a  soft  solid  at  common  temperatures;  when  put 
into  water,  hydroehloric  acid  and  the  sesquioxide  are  generated,  and 
the  latter,  combined  with  some  undecomposed  chloride,  hubsides  ns  the 
powder  of  Ahjnroth.  There  are  one  or  two  other  chliiridt^s. — Th^'re 
are  several  sulphides,  of  which  the  most  important  is  the  native  ter- 
$vtphidf ;  it  is  a  lead-gray  substance,  brittle,  and  fusible.  It  may  be 
m.-ide  by  melting  sulphur  and  antimony  together,  or  by  passing  sul- 
phuretted hydrogen  through  a  solution  of  tartar'  emetic.  There  are 
alM»  fk  pnita»ulphide  and  a  pe^nfarhhride, 

Kfrmeg  mineral. — Prepared  by  boiling  tersulphuret  of  antimony  in 
a  Solution  of  caustic  potassa;  a  partial  double  decomposition  ensues,  by 
which  an  oxide  of  antimony,  and  a  sulphuret  of  pota>sium  arc  formed; 
the  latter  unites  with  undecomposed  sulphide  of  antimony  to  form  a 
sulphur-salt,  in  which  the  sulphide  of  antimony  is  the  acid,  and  sul- 
phide of  potassium  the  base.  As  the  solution  cools,  this  double  salt 
beeoiiics  decomposed,  the  tersuljihide  of  antimony  subsiding  alnog 
with  a  variable  portion  ot  ^U&sa  and  oiS;^  ^  wD.\KaifiAY«    Thb  ia  lh« 
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hich   may  hence    be  considered  ii»  an   oT^'mifffhuIf,     The 

Iters  Brill  coiiijiin  fome  of  ilu'  above  t^wlphur  »alt,  l*»geflier 

With  f>ota&!Ui  and  oxide  of  antimony ;  and,  «»n  rho  ttddttinn  nf  sutphurio 

aoidf  iba  leroiide  &nd  t<^rsutphide  are  precipitated  fogetlier,  but  with* 

out  (he  potassa;  this  la  the  gohim  su/phnret. 

The  looBt  important  «ak  of  aotimony  w  tartar  emetie ; — made  by 
I  boilio^  cream  of  tartar  with  the  teroxide  of  auiiiiioDT'  It  is  a  whitei 
,  crystnltine,  soluble  suit,  which  pves  a  brick -rt-d  precipitate  (the  ter- 
I  fiulphun't)  wiih  Kulphurerted  hydrogen;  it  alino  yields  precipitates  with 
'  ihe  alkalies,  earths,  tannic  aeid,  &c^  It  ia  a  neutrul  biba^ic  salt — tar> 
I  irate  of  antimony  and  potasaa — ^ihe  oxide  of  antimony  merely  snb^ti* 
I     lating  the  water  in  the  cream  of  tartar  (tartrate  of  potassa  and  wj^ter). 


Aaaaif  10 


Js  sometimes  foond  native,  but  is  generally  procured  from  the  native 
fiiur«t  of  cobalt  and  niekcl,  by  mrans  of  heat. 

Fnip — A  steebgray  colour ;  metullic  lustre  ;  very  brittle ;  tarni»hea 
in  the  air;  sp.  gr.  5  9;  Tolalilites  by  heat,  and,  if  air  be  present,  is 
cocivertcd  into  arseoious  acid;  its  vapour  has  the  odour  of  prlic, 
8jnb»p  As. — Kq.,  76  4.  It  forms  two  welUkmwn  compounds  with 
OSjrgeOi  arunwutf  and  araentc  acids;  but  no  basio  cnmpouod. 

ArMeniouM  acid,  white  iu^ule  of  ar»fnic,  fljf  pouairr^  AsOj^ — is 
always  generated  when  arsenic  is  heated  in  the  of^n  air;  that  of 
oommrrce  is  derived  by  roasting  the  native  ores  of  cobalt  It  is  i^uite 
!  transparent  and  glassy  when  first  prepan-d,  hut  becomes  opaque  by 
I  #xpoeiare;  volatile  at  380^;  vapour  is  inodorous,  and  condenses  on 
L_og>ol  surfiAces;  not  very  soluble  in  water;  rt-^ddens  vegetable  bluea 
■Kiblv;  oom bines  with  bascj,  forming  arsenitei;  it  has  an  acid  taflt«| 
^^wd  H  ^^^  poisonous. 

Artenic  acifl,  AbO„ — made  by  di93»olving  arseoious  acid  in  strong 
Qitnc  acid,  mixed  with  a  little  hydrochlorio  acid,  and  evaporating  to 
ilfjnesi.  It  is  sour  to  the  taste;  much  more  soluble  in  water  than 
aneaioQS  aeid;  forms  arteniate*;  is  isomorphons  with  phosphorio 
iiAil;  when  sttougty  heated,  it  is  ooovertod  into  arseoious  acid  and 
ttiTgen, 

Tbeni  are  three  well-known  sulphides  of  an^nio, 

BiMulphidtM  or  Rtafgar,  AsS,,  occurs  native ; — may  be  made  by 
heating  together  sulphur  and  arsenioua  acid ;  colour,  ruby*red. 

TtrTMuf^itlt  or  OrpimetUj  AaSj,  is  also  found  native; — made  by 
trmnamitting  sulphuretted  hydrogen  thnugh  a  solution  of  artttuious 
lod  ;  colour,  yellow, — called  kim/t  ye/low* 

J^taaufphidc,  AsS^,  made  by  action  of  sulphuretted  hydn>f^n  on 
ftsolotton  of  aiBeuie  acid;  ii  resembles  orpiment  in  colour.  The  stil« 
plitfita  are  poisoootta. 

Araroio  also  unites  with  cblorine,  iodine,  &o, 

Arweniurtfictf  h^droytn^  AsH„  prepared  by  adding  arseoioos  a^id 
to  tlie  matarials  lor  genentiog  hydrogen ;  oolonrleii;  odour  of  garlic; 
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sp.  gr.  2*6 ;  bainB  with  a  blue  flame,  generating  •neniona  acid ;  a 
uon-supporter  of  combnation ;  very  poisonous  when  breathed ;  slightly 
soluble  in  water. 

TesUfor  arHnic. — 1.  Ammoniacal  nitrate  of  silver  (made  by  add- 
ing ammonia  to  a  solution  of  nitrate  of  silver,  until  the  oxide  of 
silver,  which  is  thrown  down,  is  nearly  all  dissolved) ;  arsenious  seid 
added  to  tka,  throws  down  the  insoluble  arsenite  of  silver  of  a  yellow 
colour. 

2.  Ammoniacal  tutphate  of  copper  (made  by  adding  ammonia  to  a 
solution  of  sulphate  of  copper),  throws  down,  with  arseniooa  acid,  the 
insoluble  arsenite  of  copper  (Scheele's  green). 

3.^  Ifydroiulphuric  cLcidy  when  transmitted  through  a  solation  of 
arsenious  acid,  precipitates  the  tcrsulphide  (orpiment). 

4.  The  production  of  arsent'urefted  hydrogen.  —  6j  adding  the 
matter  containing  arsenic  to  the  materials  for  generating  hydrogen,  on 
burning  a  jet  of  this  gas,  and  holding  over  it  a  piece  of  glass  or  por- 
celain, an  aricnical  ring  is  formed. — None  of  the  above  tests  can  be 
relied  on  singly.  The  best  method  is  to  reduce  the  arsenic  by  means 
of  heat  and  charcoal  (or  black  flux),  in  a  glass  tube;  bj  which  means 
the  arsenical  ring  may  always  be  produced,  and  the  peculiar  odour  of 
burning  arsenic  be  detected.  The  proper  antidote  for  arsenic  is  the 
hydrated  peroxide  ofiron^  in  a  mobt  state. 

The  remainfog  metals  of  this  order  are  Chromium,  Yansdinm, 
Tungsten,  Molybdenum,  Golumbium,  Titanium,  Tellurium,  and  Os- 
mium. None  of  them  are  of  practical  importance  except  chromium^ 
two  salts  of  which  are  much  used  in  the  arts,  viz. :  chromafe  of  lead 
(chrome  yellow),  and  the  bichromate  of  potash.  Chromic  acid  is 
remarkable  for  the  facility  with  which  it  parts  with  oxygen  ;^it  is, 
therefore,  much  used  in  organic  analysis. 


SECTION  VI. 

ORDER  m. — METALS  WHOSE  OXIDES  ARE  REDUCED  BT  HEAT. 

GOLD 

Occurs  either  pure,  in  union  with  quarts,  or  combined  with  silver 
or  copper.  It  is  usually  separated  from  impurities  by  araalgamatioo 
with  mercury,  which  is  af^rwards  driven  oflf  by  heat  From  ailver  it 
is  separated  by  the  process  of  guartation,  which  oonaista  in  adding 
to  the  alloy  so  maoh  silver  as  to  mtke  the  latter  conatitate  thre^ 
/onrths  of  the  mium)  \u  w^i\&\k  «im  \3baiiVmU  of  the  aUver  mej  ht 


SILVER  —  PLATINUM, 


reniOTdd  bj  Ditrio  acid.     May  be  obinmed  pure  by  dissotviog  io  iiUro* 
niurUltc  acid,  i^od  then  prticipitating  by  ft  proto^alt  of  iroo. 

}*rftp, — It  has  a  well-kuowu  yellow  colour  j  is  the  most  maUeable, 
Aod  ooe  of  the  most  ductile  of  all  tnt'tals;  ia  not  tarnished  by  either 
tir  or  moifiturej  sp.  gr.  19  3.  Symb.  (Aurum),  Au.  Tbo  only  »ol- 
Tent  for  gold  is  a  mixtare  of  Ditric  aod  hydrocblorio  acids,  or  ratber^ 
ihe  0olutioD  of  chlorine  which  thcooe  resultfi.  Ati  etherial  solution  of 
gold  u  made  by  agitaiiug  ether  with  the  strong  aqueous  solution ;  ihis 
may  ht  used  for  gilding.  If  protochhruie  of  tin  be  added  to  the  sot u- 
lioQ  of  gold,  the  purple  powder  of  Cagsiu*  m  thrown  down.  Gold 
forms  compounds  with  oxygen,  ehlorioe,  lodiuef  and  sulphur.  Gold 
coins  are  always  alloyed  with  copper  or  silver,  which  increase  its 
bAfdness.     The  beat  ie^  for  gold  is  the  protochloride  of  ^n* 


Ocenrs  native,  and  in  combination  with  gold, and  other  metals;  also 
iriib  chloriuc,  and  sulphur  One  of  the  ino6t  abundant  silver  ores  10 
the  argentiferous  galena.  It  is  extracted  either  by  amalgamation,  or 
by  cupir/iaiion^ — the  latter  process  being  only  applicable  to  the  combi> 
Datioua  with  lead.  Pure  stiver  may  be  procured  by  precipitation  from 
a  aolbttoo  in  nitric  acid,  by  means  of  chloride  of  sodium,  and  beating 
the  r«^ultiog  chloride  with  carbonate  of  soda. 

i^rop.  —  The  whitest  of  all  metals;  bas  a  brilliant  lustre;  is  very 
sudUable  and  ductile ;  the  best  conductor  of  heat  and  electricity  ;  sp. 
gr.  10'5;  it  not  acted  upon  by  moisture  or  air,  unless  sulphur  be 
pnaeDi^  ita  proper  solvent  is  nitric  acid;  Sy mb,,  Ag.  It  forms  two 
or  tbree  oxides,  of  which  the  protoxide  acts  as  a  base.  The  most 
iiB|Nirtant  suit  is  the  nitrate^  or  lunar  cauMie^  —  made  by  dissolving 
iilf€r  10  nitric  acid,  and  evaporating.  Tbe  crystals  are  colourless} 
very  aoluble  in  water;  the  solution  becomes  dark-coloured  wheu 
•spaaed  to  light,  in  contact  with  organic  matter,  prob^ibly  fruoi  tho 
formation  of  an  oxide« 

The  arbor  Dianm  is  made  by  suspending  mercury  in  a  solution  of 
llie  Ditrata:  tbe  silver  is  precipitated  in  the  form  of  crystals.  It  ia 
alio  precipitated  by  the  chlorides,  pboephateSy  obromateS|  arseniateSi 
•r»toite«|  and  several  of  the  metals, 

Tbe  best  UmI  ia  chloriDe^  or  a  soluble  chloridej  which  precipitatea 
ihe  white  chloride  of  silver. 

Silver  forms  compounds  with  chlorine,  iodine,  and  sulphur* 

PL  A  T  I  !C  D  M 

Occurs  only  in  tbe  metallic  state,  generally  eom^ned  with  other 
ttilils^  particularly  palladium,  osmium,  rhodium,  and  Iridium.  It  ia 
ftyqud  in  grainsi  which  are  converted  into  ma^aes  by  io  tense  hca^  and 
pwaure. 

Prpp. — It  baa  a  whitish  colour ;  very  malleable  ;  tbe  most  dnetllt 
of  fiitala;  tbe  heaviest  body  in  natare;  sp.  gr.  21  5;  is  sofi;  eaii  \m 
56 
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welded,  like  iron  ;  UDdergoes  no  change  by  ezpnenre  to  air,  moisture, 
or  the  highest  heat  of  a  smith's  forge ;  it  can  only  be  fused  by  gal- 
vanism or  the  oxy-hydrogen  blowpipe;  it  is  dissolved  by  nitromurifitio 
acid.  In  its  habitudes  with  ozygeD,  chlorine,  and  sulphur,  it  resembleff 
gold. 

Spongy  platinum  has  the  singular  property  of  causing  the  union 
of  oxygen  and  hydrogen  gases,  producing  combustion.  This  is  proba- 
bly due  to  the  intimate  molecular  relationship  into  which  the  two  gasef 
are  brought  in  the  pores  of  the  metal. 

TeatB.  —  A  solution  of  chloride  of  potassium  produces  with  chloride 
of  platinum  a  double  chloride,  of  a  pale  yellow  colour;  sal  ammo- 
niac gives  with  it  a  yellow  precipitate,  which,  by  heat,  yields  spongy 
platinum. 

The  other  metals  associated  with  platinum  (Palladium,  Osmiumi 
Iridium,  and  Rhodium),  need  no  particular  description. 

MKRCURT    OR    QUICKBILVEB 

Occurs  in  the  metallic  state ;  but  more  frequently  as  a  sulphide  or 
chloride; — extracted  by  heat,  which  sublimes  the  mercury. 

Prop. — ^The  only  metal  fluid  at  ordinary  temperatures ; — has  a  Silver 
white  colour,  and  brilliant  lustre ;  becomes  solid  at  — 39^,  when  it  is 
malleable;  boils  at  6t)2^;  sp.  gr.  13*6;  that  of  frozen  mercury,  about 
14.  Pure  mercury  is  not  altered  by  the  air  at  common  temperatures, 
but  absorbs  oxygen  when  heated.  Hydrochloric  acid  has  do  action, 
nor  sulphuric  acid,  unless  concentrated  and  boiling;  nitric  acid,  even 
when  cold  and  dilute,  acts  upon  it,  forming  a  nitrate. 

Mercury  forms  two  oxides,  the  hfack  and  the  rfd.  The  eq.  is  202 
(Turner,  Hare),  or  101  (Graham,  Kane,  &c.).  The  nomenclature  of 
the  difl^erent  compounds  will,  of  course,  depend  upon  the  adoption  of 
either  one  of  these. 

Protoxide  J  HgO  (suboxide,  HgjO). —  Prepared  by  action  of  caustic 
potash,  or  lime,  on  a  solution  of  the  nitrate,  or  on  calomel ;  it  is  a  dull 
gray  powder,  insoluble  in  water; — decomposed,  by  the  action  of  light, 
into  the  red  oxide,  and  metallic  mercury. 

Peroxide,  HgO|  ^protoxide,  HgO),  red  oxide.  —  Pre|>ared  by  the 
combined  agency  of  neat  and  air ;  by  heating  the  nitrate ;  or  by  pre- 
cipitation from  a  solution  of  corrosive  sublimate,  by  means  of  potassa. 
It  is  often  called  red  precipitate.  It  is  in  the  form  of  fine  red  shining 
scales,  very  slightly  soluble  in  water;  converted  by  heat  into  metallic 
mercury,  and  oxygen. 

Chlorine  fonns  two  compounds,  calomel  and  cotrostve  suUimate, 

Protochlaride,  or  calomel,  HgCl  (subchloride,  HgiCl).  Prepared 
either  by  precipitation,  by  means  of  chloride  of  sodiuni  in  a  solntioB 
of  the  nitrate ;  or  by  subliming  together  the  protosulpbate  of  merciiry 
md  chloride  of  ao^um.    The  ntiooale  \e  as  tbllowi  ^^ 


MBBCUBT* 


Chloride   of  so-  i  t^hloritio 
dium  }  Sudmm 


Calomel,  HgCl. 


SulpUAta  of  flodft. 


As  prepared  hj  ordiiijiry  sublimatioo,  ai7omel  occurs  in  ycllowrsb* 
white  niAMea^  but  if  the  vapour  be  cooductwd  inio  a  recipient  con- 
taiaitig  wntcrj  vapour,  It  is  condensed  in  a  yery  fine  white  powder. 
It  18  iaj»filiiblc^  toi^teless;  &p.  gr  7*2^  U  apt  to  cotiliiin  a  little  conro- 
alve  iublimatC;  which  can  be  removed  by  wasbin^^  or  throwing  dowti 
tiy  iriimunia.  I'otaasa  or  iioie  decomposea  it,  thruwing  down  Ibe  black 
oxide. 

Blt'hloruh,  or  eorrfmve  auhftmafe,  FIf;CI,  (protocbloride,  H^CL) — 
Prfpur^'d  by  burning  luercury  in  cblorioe  gas;  by  action  of  hj^dmcblo* 
rie  aeid  on  the  red  oxide;  or  prefiirublyi  by  stiUiming  togutber  the 
buQJpbute  with  cotninon  salt,  ihiia  :—* 


Mercury 
L'  Oftygea 


'  2  Sul'c  »cid 
I  2  Suiiium  , 


Biehloride  of  mercuiji 
KieCI, 


1  eq.  bipcraulpbato  of  J 
mercurjr 

2  eq.  chloride  of  so<  J 

^"   k^  eq.  tnlphaU.  of  soda, 

iV^7. — CrystaUine;   solnble  in   water,  aJcohol,  and  ether.      Tha 

duwn   fi'um   it   the   red  oxid^^; 
its  m>luhoii   the  trhite  yrrtipi* 


•tlcalif-a  and   their  carbonatea    throw 

ammooia  tn  excess  throws  down  from 

iafCf  which  is  considered  to  be  an  amo-chlorufr  of  mercury  (Kane), 

Tbia  MDOoblorlde,  or  chhramide,  as  it  ia  often  culled,  ia  considered 

to  be  a  double  salt,  cttinposed  of  the  hhmvh  of  mercury  and  aouio 

!tn decora pOred  i/t'Mon'ih.- — Alhnmnx  is  the  bent  antidote  for  it. 

There  are  two  iodides,  two  bromides,  one  cyanide,  and  two  siil- 
pbidc»  of  mercury.  The  bisulphide  occurs  native,  under  the  name 
vf  cinnabar;  ita  powder  is  called  i>ermi/ion.  EthwpM  nnnrral  ia 
iBHh  by  trituniting  mercury  and  sulphur  U^gethor,  until  the  glo- 
SsBi  disappear;  tt  ia  considered  to  be  a  mixture  of  sulphur  and  the 
biaulpbide. 

The  most  important  9Qh$  are  formed  with  nitric  and  sulphuric  aeidi, 
•Bob  of  which  unites  with  the  protoxide  and  the  peroxide.  The  tur* 
prth  minemi  ia  the  stibsulpbate,  formed  by  throwing  ibe  flulphat«^  into 
water. 

The  best  tt^iM  for  lueroury  arc:  iodide  of  potas^mm,  which  gives 
wilh  a  protosalt  the  ^rrrn  iodide,  and  with  a  persalt^  tiie  beautiful  nmi 
biciiuclidc ; — protochloride  of  tin  gives  a  black  prcci[iitate  if  hi'ati'^i 
with  a  proioaiilt ; — a  drop  of  mcrcurt^tl  sotulion  put  u)K>a  a  {H»lit»hed 
•orfaoo  of  g(dd,  and  touched  with  tht*  point  of  a  penknifr,  inr^tuntty 
OBoaei  a  white*  aiiiin,  from  the  amalj^itm  which  ii  formed  b^  tht*  gal* 
f  Ayio  agency. 


A 


PART  III. 

ORGANIC    CHEMISTRY. 
GENERAL  OBSERVATIONS. 

Organic  substances,  wbetber  derived  from  tbe  vegotable  or  sDimal 
kingdom,  are  cbiefly  remarkable  for  tbe  complexitj  of  tbeir  composi- 
tion, and  for  tbe  limited  number  of  tbeir  elements.  Only  four  ele- 
ments are  considered  essential  to  the  composition  of  organic  matter, 
viz.,  carbon,  oxygen,  bydrogen,  and  nitrogen,  —  though  others  are 
occasionally  met  with,  as  sulphur,  phosphorus,  chlorine,  sodium,  &c. ; 
altogether  they  do  not  amount  to  more  than  fifteen.  There  appears, 
however,  to  be  no  limit  to  the  number  of  definite  compounds  which 
may  be  produced  out  of  merely  the  four  above-named  essential 
elements,  simply  by  a  difference  in  their  proportions  and  mode  of 
arrangement. 

In  consequence  of  tbe  complexity  of  organic  bodies,  they  are  gene- 
rally very  instable,  being  prone  to  decomposition  whenever  the  restrain- 
ing force  is  removed.  The  products  of  such  decomposition  are  water, 
carbonic  acid,  and  ammonia;  and  if  sulphur  be  present,  sulphuretted 
hydrogen. 

As  a  general  rule,  tbe  more  complex  is  the  constitution  of  an  or- 
ganic body,  the  more  liable  is  it  to  decomposition ;  but  this  tendency 
is  much  lessened  if  the  elements  are  in  such  proportions  as  completely 
to  saturate  each  other ;  thus,  in  sugar,  starch,  and  lignin,  tbe  propor- 
tions of  oxygen  and  hydrogen  are  exactly  sufficient  to  saturate  each 
other,  and  to  form  water. 

Vegetable  organic  matter  is  usually  ternary  in  its  ooropositidn, 
and  is  not  so  prone  to  decomposition  as  animal  organic  matter,  which 
is  generally  quartenary.     Both  are  invariably  decomposed  by  heat 

Isomeric  bodies  are  frequently  met  with  among  organic  substances. 
By  this  term  is  meant  bodies  having  the  same  chemical  composition, 
but  possessing  very  different  properties ;  starch,  sugar,  and  gunr  are 
examples.  Isomerism  is  believed  to  depend  upon  a  different  arrange- 
ment in  the  constituent  atoms  of  a  body,  —  their  number  remaining 
the  sumo. 


SECTION  I. 


OF  COMPOUND  RADICALS. 


By  the  term  compwind  radical^  is  meant  a  mbataiioe  wlkh, 
althoogh  ooDtainiDg  t^o  ot  mm^  ^^mvoxa^  v&m^  YCMuelf  •■  a  mmjk 
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elcinentary  bodj.  The  following  are  the  roost  impoHttnt  of  tb« 
■duiitr«*d  ooiJipitund  or^faoic  radicals,  logctber  with  tiioir  cbeiuiciil  com- 
puiitian  expressed  in  ajmbols. 

fomuU. 
C»rboci$o  oxide,  or  protoxide  of  cnrboiL. ,..,»*,•.. ..*.«*..^  CO. 

CyJftDOgen,  or  bicarb  are  t  of  nitm^i^n ,«•*.•»•..,.. C*N, 

MelloD.  or  neBqulcarbtiret  of  tiitrogen .*«•*•*„.        CN*. 

Bvoioilt,  beniule,  or  b€iiijrlt...*..,.^„  .......^  **.. C*'flH)^« 

CinxuiniyV  or  cinniimule •...*  C**ff»0». 

Baljcjle,  or  sftlicule C'*H*rj*. 

Acftyle,  or  aceltile .,..•.... • ..»* C*Ii'. 

Formjle,  or  formute ,,*..««.•« *..  ••••..•# ..»*^ *•...,,         i**\\, 

'AtOtd^^  **^^,*t,M  ».«....»  l^l***  »«>**«  »**m,,  *m*mpmmtm   -•**■■*•■■•*•■•>..  N  rl\ 

;thjrle,  or  ethole,, „. , C*IP, 

Mctbjple,  or  iDetltule ...^ C*\\; 

Cei^le,  or  cctole «.* ^ C-H**. 

Oljrcerirle,  or  gl^cerul* .,, CH\ 

Amjle,  or  fttDtil(> .„„ „., C**»". 

M«»etjle,  or  inp!»etule...j , f"*!!*, 

Kftcod^le,  or  kDoodute... C*ti*Ai. 

Be^ades  tbese^, there  are  some  Rubordinste  compound  mdicttts.  A 
few  of  tbc  above  radiculs  will  be  noticed  dow  ;  the  utbera  will  be  spoken 
of  when  their  compounds  conje  under  coo  i*  id  e  rati  on. 

Amidt^  Nil,,  or  aaiidopen,  Tbis  corapound  radical  Is  beli<?ved  lo 
be  gt'Deriited  when  atiiDionia  is  beatcd  in  cooUct  with  potasiiiiim  or 
todiuin  ;  hydrogen  is  1ib€rat4>d,  and  a  compound  formed  of  amjrde  and 
tbe  roeral.  When  the  itinyde  of  potus&iam  or  sotiium  lb  us  gcnereted 
Si  pttt  into  witer^  tbis  liquid  fortus  fitittnoma  by  yielding  up  hydrof^en 
to  the  aiDjde ;  and  at  tbe  «itne  time  it  cotiveru  the  potassium  into 
potashf  bj  pvinp  up  its  oxygen.  According  to  this  view,  ammonia  ta 
an  aoiyde  of  hydn^tgen.  Aniuioniated  mercury  (white  preciptUte)  if 
a  compound  of  so  amyde  and  tbe  bichloride  of  mercury. 

Carb*jnic  oxide^  CO,  has  already  been  spoken  of  as  a  compound  of 
Cftrbou.  By  combining  with  carbonic  acid,  CO,,  it  constitutes  ojrttUe 
•eid,  0|O,.  Tbe  moHt  important  compounds  of  tbis  rodiiaJ  are  rtir^a- 
fnide^  oxamute^  and  ehloroxyvarbouic  acidj  a  compoutid  of  carbouio 
oatide  and  chlorioc. 

Beniuh  or  Bn*z^h^  ^i*^|0^ — the  hypothetical  radical  of  bentme 
acid,  and  of  the  oil  of  bittt  r  itlmond?.  By  the  addition  of  an  atom  of 
OXJg^n  and  an  atom  of  water,  it  forms  benxoic  acid.  By  sut:i^titutin|l( 
Ml  aU>m  of  hydm^eu  for  an  atom  of  oxygen,  benzoic  acid  is  couvertcKl 
iolo  the  oil  of  bitter  ulmondM,  or  the  hj/drurrt  of  htiizHlt,  Thia  hy- 
dtiirel  does  not  pre-exi&c  iu  tbe  bitter  almonds,  but  is  the  result  of  the 
teaetioo  of  two  or^nio  principles  coniained  therein,  dcnotBtoatod 
imygdalin  and  emiilttio,  or  synaptase,  with  water. 

Bcnsulc  forms  a  conipouud  with  amide  called  htnwmxdt, 

Vtunam^U,  CtalltO,,  has  much  analogy  with  bensule.  It  is  tbii 
fldieaJ  of  the  oiV  of  cinnamon^  and  of  a  few  other  compounds* 

Oi^^ryie^  CVflf,  the  rompound  radical  of  yf^rtrinf^  the  bydratcd 
66* 
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oxide  of  plyeerjie,  wbieli  is  tlie  bnse  pntninoD  tfv  many  f'^h  and  f*tiL 
Gljcerine  will  be  more  fuHj^  spoken  of  under  ihe  bi^ad  of  Oik 

Cefj/le,  CmH»,  an   or(ranic  radical,  whieb  performs  procbcly  tlte 
same  part  in  spermaceti  that  glyccrjle  does  in  orditiai^  fttta. 


SECTION  II, 

ANALTSie   OF         G         C  BODIES. 

As  all  orgnnic  bo<Jics  undc  fdtion  wben  exposed  to  i  higti 

tcniperaturei  Id  the  prefcnod  this  h  the  method  adopted  to 

effect  their  aniilysia  j  it  is  f  -^^  i  e  faet  that  the  wei|!tht  of  th» 
carbonic  acid  and  water,  re  the  union  of  oxjgen  with  rht 

carbon  and  hydrogen  of  toe  dy^  will  indicate  vhe  rel&tive 

proportions  of  the  hitter  elemenra.  The  following  h  an  outline  of 
Liobig's  method  J  winch  ia  by  far  the  most  Firaple  ; — A  tube  of  whit# 
Bohemian  glass,  culled  a  com  bust  ion- fuh^.y  about  a  foot  long,  is  drawn 
out  at  one  extremity  to  a  point,  which  is  closed;  the  or^nicBabafanoe 
is  mixed  with  the  black  oxide  of  copper  (a  substance  which  readily  im* 
parts  oxygen  when  heated  with  an  organic  body),  and  the  niasa,  being 
thoroughly  dried  and  accurately  weighed,  is  introduced  into  tlie  tube. 
To  this  is  attached  another  tube,  containing  dried  chloride  of  calciiini| 
to  absorb  the  water  that  may  form  ;  this  is  also  weighed.  Laatly,  to 
the  end  of  the  latter  tube  is  attached  an  arrangement  of  glass  balbs 
containing  solution  of  potassa,  intended  to  absorb  the  carbonie  acid 
that  may  be  formed ;  this  is  likewise  weighed. 

Heat  is  now  applied  to  the  combustion-tube;  decomposition  of  tbd 
organic  body  ensues;  its  carbon  takes  oxygen  from  the  oxide  of  cop- 
per to  form  carbonic  acid,  every  twenty-two  grains  of  which  contains 
six  of  carbon.  The  hydrogen  of  the  organic  body  also  takes  ozjgen 
to  form  water,  every  nine  grains  of  which  must  contain  one  of  hj- 
drogen. 

1  he  result  is  then  easily  estimated,  by  a  second  weighing  of  ths 
chloride  of  calcium  tube,  and  the  potash  bulbs;  the  gain  of  the  former 
indicating  the  amount  of  water,  and  one-ninth  of  (mb  gain  exprtMa 
ihe  qxiavtity  of  hydrogen ; — the  gain  of  the  latter  indicating  the 
amount  of  carbonic  acid,  and  six  parts  in  twenty-two,  or  three-^letetiOM 
of  this,  expresses  the  quantify  of  carbon.  Having  thus  ascertained  the 
weight  of  carbon  and  of  hydrogen,  their  sum,  subtracted  from  the 
whole,  weight  of  the  organic  body,  will  give  the  weight  of  its  ozygen« 

If  the  body  to  be  analyzed  contains  nitrogen^  an  alkali  mnst  be  added 
to  convert  the  nitrogen  into  ammonia,  which  is  afterwards  converted 
into  chloride  of  ammonium  by  hydrochloric  acid,  nest  |M«cipitat^ ' 
bichloride  of  platinum,  and  then  heated  to  drive  off  tbe  ehkmMk  « 


SUGAR. 


intnoTiiuin.  The  lots  of  weight  givea  the  data  for  oilculatiog  the 
JMnount  of  Ditrogea, 

U  Mufphur  ui  preeent,  U  la  to  bo  conwrtod  bto  fiilphuroo»  iieid,  and 
theo  Dxidiied  by  nilrio  acid;  the  siitphuric  arid  is  noutntiixcd  by  ht^ 
rytA,  and  from  lhi»,  the  amount  of  fulplmr  mn  he  cn!cnlatc«h 

In  orgnnie  analjraia,  ttie  utmost  pr(tiJ»ioti  is  rc<juired  in  the  prcK 
vt  drjrtng  and  weighing. 


^ 
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tlPOCTABLE   N0H-A20TIX1D  aUBSTANCSS. 


Thesk  embrace  Gum^  Stf^/nr,  Fecufa  or  Sfttrrh^  and  Lignm^ 
indy  according  lu  Proul,  their  may  bo  conf*idfrfd  a*  fiytlratr§  of  tarhon^ 
•iuce  the  J  eontuin  hydrogeu  and  ox )  get)  iu  the  proportiunn  to  form 
water. 

017  If. 

Thia  ia  a  proximate  principle,  wbk'h  ipontn  neon  sly  exudes  from 
vartona  tree».  It  ifi  diFtingui^hcd  from  ri!«in  by  btfing  mtluUc  in 
water,  ajid  bijng  insoluble  in  alcuhul,  and  by  the  aotioo  of  nitric  Boid| 
which  oonveria  it  into  muet'r  aciiL 

Gueriu  divid^a  the  guma  into  three  cUasea;  —1.  AnUnn^  of  which 
gum  arabio  U  the  type,  soluble  in  cold  water*  2*  Humeri ii^  of  which 
iragacanih  ia  the  ty|^,  which  swells  into  a  jellyt  but  does  not  diRsolva 
IS  water.  3.  (Vntnin^  from  the  gutu  of  ihf  ehvrry^iree  ^  iusc»luble  in 
OL)Id,  hut  soluble  in  hot  Wttter,  by  which  it  is  [tartiaily  converted  inUi 
ftfabtn. 

The  mticihije  of  gum  arabio  diflera  somewhat  from  the  mncilai'e 
of  flaxaeod  :  the  ftirmer  is  precipitated  by  the  $uOattiait&  of  lead  \  the^ 
laller  by  the  neutnil  artiufe* 

i*€Hmr^  or  the  jelly  of  fruitSp  seetsa  eloacty  allied  to  the  guma.  It 
toivmpcciic  acid. 

I  VO  AK. 

This  ia  ftnind  in  varioua  saccharine  natural  juieeai  aa  of  the  Sugar 

Ciii«,  the  Maple,  thn  Beet,  &c.     There  are  aevrml  Tarirtica  of  angar 

Oitmf  mtgar^  ^\^^m^^n%  prepared   from  the  juice  of  the  augar^cao* 

ky  b*iiLing  and  evaporating;  this  coniiUtutea  oommeni  browm  BUfforf 

ii  k  refined  by  dbia>4ving  in  water,  and  removing  the  import tiea  by 

of    onagutating   albumen.      The    uucryatallisable    portion    ia 

uto/aaMf,     It  ia  eoateriad  Into  grape-ingar  by  aeioa   and  a 


Gtmpr  wuffar^  ^u^^^Om  ^SEt*^  »n  many  vcptable  juioeti  capeehilly 
ia  nmpea.  Ksamf<lea  of  it  atv  teen  in  canated  aweelflMMlit  and  m 
wimmi  il  alio  occun  in  the  urine,  in  diAbelHi.     Qrap*  ^f^ 
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from  cane  sugar  in  several  particulars :  it  is  less  sweet,  less  soluble, 
and  docs  not  form  such  regular  crystals.  Strohg  mineral  acids  have 
but  little  effect  on  grape  sugar;  the  alkalies,  on  the  contrar}-,  produce 
a  decided  effect.  It  is  the  only  sugar  capable  of  undergoing  the 
Tinous  fermentation ;  the  others  being  first  converted  into  it. 

The  best  test  for  grape  sugar  (as  in  diabetic  urine)  is  to  heat  it  with 
a  little  potassa  and  protosulphate  of  copper;  a  characteristic  reddish 
precipitate  occurs,  consisting  of  the  suboxide  of  copper. 

Svgar  of  mifk^  Lactine,  €240241124;  —  this  is  the  sweet  principle 
of  milk  :  it  is  procured  by  evaporating  whey.  It  undergoes  ferment- 
ation, like  other  sugars,  but  is  believed  to  be  converted  into  grape 
4ugar  in  the  process. 

Alannite  or  Manna  sugar,  CeHTOe ; — this  differs  from  other  sugars 
in  not  undergoing  the  vinous  fermentation.  There  is  also  a  sugar  from 
mushrooms,  and  one  from  liquorice, 

FECULA,     OB    8TABCH. 

A  very  abundant  proximate  vegetable  principle,  abounding  in  roots, 
stems,  and  seeds.  It  is  procured  from  flour  or  potatoes  by  the  acrinn 
of  a  stream  of  water  upon  them  so  as  to  wash  oflF  the  insoluble  parti- 
cles of  fecula. 

Proji. — Insoluble  in  cold  water,  alcohol,  or  ether;  appears  to  be  a 
homogeneous  substance,  but  if  examined  by  the  microscope,  it  is 
found  to  consist  of  granules,  having  a  thin,  insoluble  envelope  ;  when 
starch  is  put  into  hot  water,  the  envelope  bursts,  liberating  the  con- 
tents, which  form  with  the  water  a  gelatinous  mass.  The  mo6t  deli- 
cate test  for  starch  is  iodine,  which  forms  with  it  a  blue  colour. 

The  size  of  the  granules  of  fecula,  as  shown  by  the  microscope, 
varies  very  much,  according  to  the  source  from  which  it  is  derived. 
Arrow-root,  sago,  and  tapioca,  are  examples  of  pure  fecula. 

In  the  process  of  the  germination  of  seeds,  and  of  the  fermentation 
of  malt,  the  starchy  matter  of  the  grain  is  converted  into  a  sweetish, 
gummy  matter,  called  dextrine,  and  ultimately  into  grape  sugar. 
The  cause  of  this  remarkable  change  is  due  to  a  peculiar  principle 
found  resident  in  the  grain  at  that  period,  named  diastase,  which  acts 
by  catafj/sis, — itself  undergoing  no  change. 

Dextrine  has  the  same  composition  as  starch.  It  is  soluble  in 
water.  It  is  used  in  the  arts  as  a  substitute  for  gum.  Dilute  sul- 
phuric acid  also  has  the  power  of  converting  starch  into  sugar.  Nitric 
acid  converts  it  into  oxalic  acid. 

LIGNIN,    OB    GBLLULOSa. 

This  constitutes  the  basis  of  vegetables  and  of  wood.  It  is  pro- 
cured from  sawdust  by  dissolving  it  successively  in  water,  alcohol, 
ether,  dilute  acid,  and  an  alkaline  solution.  It  has  do  taste,  bat  may 
be  converted  into  dextrine  and  grape  sugar  by  the  action  of  itroug 
jo/phuric  acid.    In  ita  coin]^\\.\Qiu  \\.  >a  WMneric  with  itoroli 
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SECTION  IV, 


rftODUCTg  ARtBlKO  rROM  CEEMICAL  EEACTIDNa   IN  TBC   PRECEDINO 

* 

fiUBSTANOiSS. 


!  ACTION    OF    XITAIO    ACID* 

^^k^  Oxaitx-  Actfff  O1O3,  or  CO  +  COji  is  mlvajs  formed  by  tbe  tetion 

^^fkoag  Ditrio  aoifl  on  anj  of  the  preoedlng  bodiefl^  except  gum  and 

■     sugar  of  milk.     The  oxygen  of  tlie  acid  ncting  upoo  the  sagar,  &c», 

I       conv^erto  it  into  oxalic  acid,  producing^  at  the  smnie  timef  nitric  oxide 

mod  water.     It  occurs  in  crystals^  much  rcKetobling  Epaom  salts ;  of  an 

inteoselT  sour  taste ^  soluble  in  water  and  alcohol;    Tety  poidonoos. 

TVj*/^ — lime  furma  the  iuholtible  oxalate  r»f  hmc, 

r^rtijc^lin^  or  yuncotUm,  C,jU,0»-f-2N0j+ HO  J  prepared  by  ibe 
aotiott  of  ifnjfiff  nitric  acid  on  pure  iigutu,  or  cotton;  the  latter^  app»- 
fitotly,  undergoes  no  change,  but  becomes  very  explosive.  Dissolved 
in  ether,  it  oooHtitutcs  cullodeon^  so  much  valued  for  its  adhesive 
properties. 

Xtfhuiine^  CiO^O^  +  NOt,  —  made  by  tbe  action  of  Ditrie  acid  on 
paper.     li  resembles  the  preceding.  ^^^^1 

TtlfOri    rSBMCKTATIOJf    AKD    ITS    PIODVOTS.  ^^^^H 

When  a  solution  of  sugar,  iu  oonnerion  with  some  ferment,  as  yepaty  ^H 
ii  subjected  to  a  tentpc^ruture  of  70^  to  80°,  an  intestine  movemeiit  ^^ 
oommeiioes,  do uoui lusted  /tnnentatton  ;  bubbles  of  gas  escape,  Uit 
liquor  becinues  turbid;  aftt^r  a  whtle^  it  beeomes  clear,  when  sugar  ^dl 
ia  found  to  have  di^nppearedp  and  it^  place  is  occupied  by  a1o<>hoL  ^H 
,)      Such  a  lifjuid  will  yield  ahi^Jtot  by   dislillation.     The  gas  which  is      " 

i  generated  and  c«i  npes  is  carbonic  acid.  Tbe  chemical  change  whicK 
IS  prcKluuc'd  is  t^e  con  version  of  one  atom  of  anhydrt>us  grape  sugar 
into  two  atouis  of  alcohol,  and  fuur  atoms  of  carbonic  acid. 

Two  atoini  of  alcohol C-tl'X)* 

With  foar  alotaa  of  carbooio  acid ......•.., .••.  .C*    (/ 

Form  ODs  atom  of  »agar.„,. ..„,..,.«**„.....  C^H*H>** 

In  the  process  of  fermentation,  the  yeant,  or  ferment  itsielf,  under 
\  <3kange,  in  which  respect  the  action  differs  frotn  that  o(  r*Mial^§ig» 

Tbe  raiioos  kinds  of  fermented  liquors,  such  as  mru^^  cufer,  beer. 
are  made  from  the  juices  of  different  fruits,  or  from  infuiiioos  of 
graiin.  These  alt  contain  sugar  and  a  femientiiig  principle^  and  hcnoe 
will  undergo  the  vinouft  fermentation,  provided  they  be  expo«<N]  to  m 
prvvper  temperature.  The  amuunt  of  alcohol  coniitined  in  tbe  fer* 
menied  Itquom  varies  from  3  to  20  per  cent.  By  dtHiilliiig  any  of  the 
liMlliefifed  liquorj*,  the  dilTeront  ipirituouf^  liquorm,  or  artient  tpiritt^ 
art  procured  I  ibeee  contain  about  fifty  per  cent,  of  alcohol;  and  by 
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a  second  distillation,  they  yield  the  commercial  alcohol,  or  rectifieii 
spirit,  which  has  a  density  of  '835,  and  which  yet  contains  about  14 
per  cent,  of  water. 

Pure  or  absolute  alcohol  cannot  be  obtained  by  any  number  of  dis- 
tillations, unless  quicklime;  chloride  of  calcium,  or  sulphuric  acid,  be 
employed  at  the  same  time,  to  combine  with  the  water. 

Pure  alcohol  is  colourless  and  limpid ;  has  a  sp.  gr.  of  -793  ;  is  in* 
flammable,  burning  with  a  pale  bluish  flame,  and  yielding  water  and 
carbonic  acid ;  boiling  point,  173^ ;  unites  with  water  in  all  propor- 
tions ;  also  with  ether ;  has  powerful  solvent  powers ;  it  has  never 
been  frozen  by  the  most  intense  cold. 

The  process  of  making  bread  is  an  instance  of  the  vinous  fermenta- 
tion, the  yeast  added  to  the  dough,  converting  a  small  portion  of 
its  sugar  into  carbonic  acid  and  alcohol.  The  gas  thus  liberated, 
forces  the  tough  and  adhesive  mass  into  bubbles;  these  still  further 
expand  by  the  beat  of  the  oven,  which  at  the  same  time  di8:*ipatc8  the 
alcohol. 

ACTION    or    ACIDS    ON    ALCOHOL  —  K  T  H  K  B  T  F  I  C  A  TIO  N. 

When  alcohol  is  heated  with  any  of  the  strong  acids,  an  efh^r  results. 
The  radical  ethyh^  G4H5,  is  the  basis  of  all  the  alcohol  series  of  ethers. 
This  radical  has  lately  been  isolated.  Common  ether  is  an  oxiih  of 
e^y/<^,  C4U5O ;  and  alcohol  x^^hydrated  oxide  of  cthyh,  C^lIjO-hHO. 
Consequently,  the  conversion  of  alcohol  into  ether  only  requires  the 
removal  of  an  atom  of  water.  The  rationale,  then,  of  the  action  of 
sulphuric  acid  on  alcohol  is  merely  to  remove  the  water  upon  which 
tlie  alcohol  depended  fur  \K%  existence.  There  is  hardly  any  acid  from 
which  a  pecular  ether  bearing  its  name  has  not  been  formed,  6uch  as 
nitric  ether,  acetic  ether,  tartaric  ether,  &c. 

The  oxide  of  ethyle,  in  consequence  of  being  procured  by  the  action 
of  sulphuric  acid  on  alcohol,  was  formerly  called  sufphyric  ether,  the 
name  which  it  continues  to  bear  in  commerce;  it  is  also  frequently 
known  by  the  simple  name  etiter. 

Prepared,  by  boiling  together  equal  weights  of  alcohol  and  sulphu- 
ric acid,  and  receiving  the  products  in  a  vessel  surrounded  by  ice. 
■  Various  other  substances  are  generated  at  the  same  time,  such  as  sul- 
phovinio  acid,  oil  of  wine,  sulphurous  acid,  and  others.  The  ether 
obtained  may  be  mixed  with  a  little  caustic  potash,  and  redistilled  by 
a  gentle  heaL 

Prop,  —  Pure  ether  is  a  colourless,  transparent,  fragrant  liquid ; 
.  p.  gr.  about  -720 ;  boils  at  96^  ;  very  volatile  and  inHammablo ;  burns 
with  a  white  flame,  generating  water  and  carlwnio  acid.  Its  vnpt>ur 
has  a  sp.  gr.  of  2'5Si5.  When  mixed  with  oxygen,  it  explodes  with 
violence,  by  moans  of  an  electric  spark.  When  ether  is  transmitted 
through  a  red-hot  tube,  it  is  decomposed  into  olefiant  gas,  light  car- 
1  ^retted  hydrogen  and  aldehyde.  It  is  very  holuble  in  alcohol ;  but 
» ly  one  part  is  dU&o\ved  \ti  Ven  ^l  ^^\at.    U  ma^f  be  separated  from 
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hy  the  tddition  of  water,  which  unites  with  the  alcohol.  Tl  u 
a  Mjlvcntfor  oiU  and  faU  pcnerallj;  but  ita  solvent  powers  are  inferior 
to  those  of  cither  Alcohol  or  water* 

Regarding  ether  to  be  a  compouod  of  cthyte  with  oxjpeo,  or  an 
an'dW  of  eihyh^  it  is  found  that  this  oxide  is  capable  of  unitiog  with 
the  oiLsicidS)  and  forming  wirh  them  compounds  analogous  to  salts. 
AH  the  halogen  bodies,  as  chlorine,  iodine,  bromine,  Ac,  unite  direcllj 
irith  the  radical  of  ether,  just  as  thej  do  with  metallic  radicals.  Tho 
following  are  some  of  the  ether  oompounds  ; — 

Ethyle „....„, ^„...* C*n* 

Glide  of  eihyle,  «ther.»... (rU*0 

^Byclrftte  of  ihe  oiide,  alcohol .-,  C*H»0-f  HO 

FCtilciride  of  efhyle ^ CH'-fCl 

^IwJide  of  ethyl©. CH*-f  I 

Bromide  of  ethyle ,...„ C*H*-^-  Br 

^lt^ilte  of  oxide  of  «thjr1e.....«..4.^....*. -   C*H*O-f-N0* 

Ujpoaitnte  of  oiide  of  ethjlt C*H*<>4-NU' 

Oxalate  of  oxide  of  ethyle .,., 0**1*0 4-Cn)*»  &a 

These  compounds  of  eth)'Ie  and  its  oxide  are  obtained  from  doobol 
--'the  hTdmted  oxide — by  the  action  of  the  corresponding  acidj|  it  oa 
ftii  ordinary  tnctallio  oxide. 

iiyffratf  of  oxith  of  rihyh^  Alroh^. — This  compound  cnn  only  be 
obfattied  through  4he  medium  of  the  vinous  fermentation.  Its  proper* 
ilea  have  already  been  di^ftcribed.  . 

Chietrtdf  of  tihyky  Hythftekhnc  Ether. — Prepared  by  th^  acUoii 

^dlloroby^ric  acid  on  alcohol,  the  product  being  collected  In  a  cold 
l?er;  or  else  alcohol  may  be  added  to  the  materials  for  generating 
IIm  acid,  ria,  common  salt  and  sulphuric  acid.  The  ratiooutc  is  pro- 
ciorly  similar  to  that  of  the  action  of  hydroohloric  acid  on  a  metallic  oxide, 

iVop. — A  colourless,  limpid  liquid,  very  volatile,  of  a  penetrattng 
afDmatie  odour  j-—«p.  gr.  -874^  boils  at  52^;  soluble  in  ten  parts  of 
water- 

BromifU  o/  dihylr^  Bgtfrohromte  eihft ;  —  a  very  voktile  liqiiid| 
\ytmrwt  than  water  \  of  a  penetrating  odour  and  taste. 

Jmf\  '      ''  *'  v'r,  IfyffrkHfk  ether ; — very  clo^^ely  rosembtea  the  laaC 

S^';  ^  ffff^ff  i — &  colourless  liquid|  of  ft  disa|;reeablo  Mm' 

•bas  (Hiuur ;  In  tils  at  lij'i'* 

C^aniffr  of  ethyl e — ^resembles  the  last 

Af^d  Sufphate  of  oxide  of  ethyfr^  Su^phoi^'nic  and,,  OifTiO, 
S(^^+  HO. — Sulphuric  acid  forms  also  a  neutral  compound  with  tht 
cwidt  of  ethyle,  lately  discovered,  Sulphoviriic  acid  i^  the  arid  sal* 
pbate  of  rthyle.  It  is  formed  by  the  action  of  sfriTTf*  Fti'phnrtf  ftdd 
on  aloobol,  as  in  the  preparation  of  ether;  an  -d 

with  wnt^f,  iitd  TKUtralixed  with  chalk,  which  tli  ^14 

of  I'ltfif**  ri/*///«r  is  afterwards  d«>posited  in  cry >> tab: 

ffL  _  ,  ,      lite  acid  may  be  obtJuned  by  tne  action  of  dilute 

•Qlpburie  scid.     It  if  a  aour  liquid^  very  apt  to  bo  decomposed  lotA 
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alcohol  and  snlplmrio  acid ;  forms  suJphovinatei  witb  bafies,  wKicb  are 
soluble. 

Phogphaie  of  axtd€  of  ethj/Ie,  or  Fhotphovinic  acidf  is  a  oompound 
very  analogous  to  the  foregoine. 

Nitrate  of  oxide  o/efhj/fe,  }J'itric  ether. — This  compound  has  only 
lately  been  prepared.     It  is  formed  by  the  action  of  nitric  acid  on 
alcohol,  with  the  addition  of  nrea ;  the  latter  substance  being  requi-'^ 
i  site  to  prevent  the  formation  of  hyponitrous  ether.     It  has  a  density 
.  of  1112 ; — is  inRoluble  in  water; — has  an  agreeable  sweet  taste. 

iJTyponitrite  of  the  oxide  of  ethyle^  Ifyponitroun  ether ^  Nitrous  ether, 
^This  is  best  prepared,  according  to  Liebig,  by  the  action  of  hypo- 
nitrous  acid,  derived  from  nitric  acid  on  starch,  on  alcohol,  and  con- 
densing the  product.  A  better  method  —  that  of  Dr.  Hare — is  to 
act  upon  hyponitrite  of  soda  by  sulphuric  acid  and  alcohol ;  the  pro- 
cess being  conducted  in  a  refrigerated  receiver.  It  is  a  pale,  yellow 
liquid,  very  volatile,  possessing  an  exceedingly  agreeable  odour  and 
taste  ;  boils  at  62^ ;  sp.  gr.  *947.  It  is  the  active  principle  of  sweet 
gpirits  of  nitre,  which  consist  of  hyponitrous  ether  dissolved  in  alcohol. 
In  the  same  way  we  have  Carbonic  Ether,  Oxalic  Ether,  Acetic 
Ether,  Formic  Ether,  &c.  &o. 

ACTIOH    OF    OXTOIN    ON    ALCOHOL. 

When  alcohol  is  oxidized  in  the  open  air,  that  is  burned,  the  pro- 
ducts of  the  combustion  are  carbon\p  acid  and  water.  But  under  pecu- 
liar conditions  the  alcohol  may  be  dehydrogenized ,  i.  e.,  deprived  of 
its  hydrogen  only,  leaving  its  carbon  untouched.  From  such  an  action 
there  result  certain  compounds  having  one  common  radical  called 
Acetyhj  G4H,.  This  differs,  from  ethyle,  the  radical  of  ether,  in  con- 
taining two  atoms  less  of  hydrogen,  and  in  forming  compounds  which 
are  acids  instead  of  bases. 

The  following  are  some  of  the  acetyle  compounds : 

Acetyle ^ C.TT, 

Hydnted  oxide  (Aldehyde) C.HnO+HO 

Ilydrated  binoxide  (Aldehydio  acid) C4Ht02+  HO 

Hydrated  tritoxide  (Acetic  acid).. C^H^O^+HO 

Acetone C4H4O 

AceUl C,H,0, 

Acetyle  and  its  protoxide  are  alike  hypothetical. 
\  Aldehyde,  Hydrated  oxide  of  Acetyle,  named  from  alcohol  de- 
'  hydrogenatus,  is  procured  from  alcohol  or  ether,  by  depriving  them 
of  two  equivalents  of  hydrogen  by  means  of  oxygen.  This  is  effected 
either  by  passing  the  vapour  of  alcohol  through  a  red-hot  tube ;  by 
putting  a  coil  of  fine  platinum  wire  around  the  wick  of  a  burning 
alcohol  lamp ;  and  best,  by  the  action  of  chromic  acid,  aloohol  being 
distilled  with  dilute  sulphuric  aoid,  and  bichromate  of  pflluM ;  the 
aldehyde  is  condensed  in  a  cold  reoeiv«r|  and  rediatillad  with  chlorids 
•it  OAlcittm. 


ACID. 

Prop.  —  A  Hrupiil,  ooInurlcHS  liquid,  having  the  odour  of  oppletj 
botlfl  At  72^  J  ep.  gn  '700.  Wbeii^  lieatod  with  oxide  of  silver  it 
0AIIM9I  a  deposititiij  of  tbu  lalter  in  the  metallic  form,  and  is  itself  coa* 
▼erted  into  aldi^bydic  arid* 

Alikh^dic  or  Acet^louA  Acid — the  bydratcd  biuoxide  of  aeetjrte^ — 
ia  prooyrod  as  just  tueotiotied. 

AcHic^  or  Acetjflic  Acid  —  ibe  b^dratcd  tritoxide  of  acctyio.  If 
alcohol  be  presented  to  ^pongjr  platiDuu),  the  oxygeo  coDdenaed  into 
lb«  pofea  of  tbe  latter  reui^ta  so  po\«rerrullj  upou  the  fortrier  aa  to 
iu  iDflammatioQ )  but  if  diluted  acid  filowi^  added,  gradual  com- 
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buatiob  goea  on,  and  acetic  acid  is  evolved.  It  is  also  formed  by  the 
deeiruetive  diaiiJIaiioo  of  wood.  Various  fermented  liqulda  when 
espoaed  to  the  air  become  iour^  thai  ia,  tbeir  alcohol  unitee  with  (ha 
oxygen  of  the  air,  giving  rise  to  viDcgar.  The  formula  for  alcohol  is 
CtUiO-f  110.  If  to  this  wc  add  four  atoms  of  oxygen,  wo  have 
C«U«0^-|'40»  which  givea  the  formula  of  bydrattd  acetic  acid)= 
C.H,O„H04-2H0. 

Tbe  vinegar  of  commerce  ia  chiefly  made  from  wine  or  eider.  The 
acid  from  wood  is  procured  by  distilling  hard  wood  in  close  %  easels: 
Aoetio  acid  ia  found  among  the  producU  which  come  over;  this  ro* 
qidiM  redistil  la  tioD  and  some  subse<juoiit  trcatiuent.  Tbia  vsriety  ia 
termed  pyroli^neoim  actd. 

The  fltrongeat  acetic  acid  ia  prepared  by  distill iog  anhydroua  ac«- 
btte  of  Boda  with  coooentrated  oil  of  vitrioL  Crystals  of  hydrate  of 
■oetic  acid  are  formed,  which  may  be  drained  from  the  more  fluid 
portion.  At  the  temperature  of  03^  these  crystaU  fuse  into  a  limpid 
b(|uid,  of  a  density  of  I*U63,  posfcasing  tbe  pungent  smell  and  ca^te 
of  vinegar,  and  capable  of  blistering  the  skin.  It  is  soluble  to  any 
Client  in 'Water  and  alcohol.  It^  vapour  is  iDflammable.  The  water, 
wbtcb  is  csaonttal  to  the  constitutioD  of  acetic  acid,  ia  baMic^  and  can 
anly  be  replaced  by  some  metallio  oiide ;  an/i^drouM  acetic  acid,  in  a 
aeparate  state,  is  unknown. 

Th*  oceiaieM  are  all  soluble  aalta;  those  of  silver  and  mercury  are 
iMit  M*  The  most  ioiportant  acetatea  are  the  acetate  and  tub-acetate 
of  letd|  acetate  of  ammonia  (spirit  of  Mindererua),  and  acetate  of 
ooppcf  (Tcrdtgria). 

Acetone^  ot  pyroac^tic  jpiViV,  ta  a  Tolatile,  colourless  liquid,  which 
is  produced  when  any  of  tne  metallic  acetates  arc  subjecti^d  to  a  d«* 
mruotire  dialiilatioo.  It  has  a  dtso&ify  of  -71^2,  and  botia  at  132^ ;  it 
ia  vety  toflaaunable,  burning  wttb  a  bright  flame. 

By  diatiUiug  together  aceute  of  pota^rtta  aud  arvenious  acid,  a  sub- 
is  procured  kuown  as  ihe /umiutj  liqunr  vf  Vad^t.  This  has 
prof  ad  to  be  Ibe  oxide  of  a  radical,  which  also  baa  been  i«olat#d, 
Kakod^Uf  CJIiAs, — 8ymb.  Kd,  It  forms,  like  tbe  other 
fftdloab,  a  large   number  of  oompounda,  all   of  which  are 
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SECTION  V. 

SUBSTANCES  RESEMBLING   ALCOnOL. 

In  the  distillation  of  wood,  besides  pjroligneoas  acid,  there  coi  ah 
over  an  etherial  bodj  called  toood-^irit  or  tcoud^naphtha.  There  i^  a 
remarkable  analogy  between  this  substance  and  alcohol;  like  che 
latter,  it  is  the  hydrated  oxide  of  a  radical;  which  is  termed  meth^lt^, 
whose  oxide  likewise  is  an  ether. 

The  most  important  of  the  methyle  series  are  the  following : — 

Mcthyle  « C,H,,  or  Me. 

Oxide,  or  Methylio  Ether CjIlgO 

Hydmted  Oxide,  or  Methylio  Alcohol 0,11,0  4.  HO 

Chloride  of  Methyle CjIljCl 

Sulphate  of  Oxide  of  Methyle C^II^So^  &o. 

Methyle  has  not  yet  been  isolated. 

Oxide  of  Methyle^  Methylic  Ether^  is,  like  common  ether,  obtained 
by  distilling  together  sulphuric  acid  and  meth}lic  alcohol.  It  m  a 
gaseous  body,  colourless,  of  an  etherial  odour,  inflammable,  partially 
soluble  in  water ;  freely  soluble  in  alcohol,  wood-spirit,  and  sulphuric 
acid;  sp.  gr.  1*1617.  Its  compounds  arc  made  precisely  like  the  an- 
alogous compounds  of  the  oxide  of  ethyle,  only  substituting  methylio 
alcohol  for  common  alcohol. 

The  analogy  between  the  two  above-mentioned  radicals  is  still  far- 
ther carried  out  in  the  action  of  oxygen.  By  the  oxidizemt^nt  of 
alcohol  we  have  formed  acetic  acid;  so  by  the  oxidizement  of  wood- 
spirit  we  obtain  formic  acid,  (he  hydra  fed  tritoxide  of  fomiyltj-^ 
formyle  being  a  hypothetical  radical  expressed  by  CgH. 

Furmic  Acid  J  CillOj-fliO,  so  named  because  existing  in  ants,  is 
obtained  in  an  analogous  manner  to  that  employed  for  procuring  alde- 
hyde, only  using  wood-spirit  instead  of  alcohol. 

Prop. — A  colourless  li4uid,  of  a  penetrating  odour;  boils  at  212*^; 
solid  at  S^''. 

No  compounds  of  formyle  have  as  yet  been  discovered  correspond- 
ing to  aldehyde  and  aldehydic  acid. 

Terchloride  of  Formyle^  Chloroformy  CjIICIt,  made  by  the  action 
of  chloride  of  lime  on  alcohol,  wood-spirit,  or  acetone,  with  the  aid  of 
heat.  It  is  a  thin,  colourless  liquid,  of  an  agreeable  odour,  insoluble 
in  water,  but  soluble  in  alcohol  and  ether;  sp.  gr.  1-49;  boils  at  1-11°; 
not  inflammable. 

There  is  still  another  alcohol,  denominated  the  amylic  alcohol, 
because  procured  by  distilling  amylaceous  substances,  as  potatoes. 
It  is  sometimes  called  potato  oil.  It  is  the  hydrated  oxide  ofAmyle^ 
iiootbcr  oijpinic  rmdical,  and  its  formoia  is  OttHnO+HO  (Amjle=3 

^laHii)* 
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^^  le«  ajriW/r,  or  amf/Uc  ether,  baa  been  isolated^  m  well  as  many  olbcr 

of  its  compound!*. 

Bjr  oxidaiioo,  or  dchydrocrc nation  of  iim\Uo  alcohol  (as  in  the  cor- 

refpuoding  inst^nc«9  of  ethylic  and  mi;  thy  lie  tilLHihol)^  wc  obtain  ua 

^tjiil — the  Pfi/rri'ciw/r,  Cn>n»Oj+ -110  ;   tbia  is  the  hydrnted   triloiid« 
I      af  a  new  radical  not  yet  named,  but  expresjtcd  bj  Cj^H^     Vakmuia 

arid  U  aIso  procured  by  di^tilliof;  Valerian  root;  aud  also  frutn  liugar 

af  milky  by  feruit;uUtioQ  and  a  bi^h  beat* 


SECTION  VI. 


VCQETABLK,    OR    OaOAKIO  ACIDS. 


These  acids  are  widely  diffu'^<^d  throoj;bnut  the  vegetable  ^mgdom 
Many  of  tbeui  pre-eiif^t  in  thu  pbiitsf  others  are  the  priKluctfl  of  th« 
reaction  of  heat. 

Arelic  aritf^  C|HjOj  +  nO,  ha*  already  been  treated  of. 

Citrk  aciiij  C,,lI»0„4-3nO. — This  acid  is  fouod  in  the  fruita  of 
iho  genos  i-iiniSf  ini-luding  tbe  lemoti^  sour  orange,  citron,  and  lime; 
also  to  several  others,  in  conibinution  wiih  umttc  acid,  It  may  be 
procured  by  aulurating  lemon  juice  with  chalk,  and  then  decomp*wing 
tbti  citrate  of  limo  by  uiean^  of  sulphuric  acid.  The  citric  acid  cry»- 
tallixos  ou  evaporatifiu.  It  form?  colourless  prismatic  cryi«lal4,  verj 
•Dluble  in  wntiT,  of  a  very  gour  ta^te.  The  three  atoms  of  water 
which  it  conUtins  are  cssctiti'il  to  Ltj«  coDstitytiao. 

Mnh'e  nc*W,  CiH^Ot-f -tlOi  derives  its  name  from  the  apple*  lo 
ubicb  fruit  it  largely  exists.  It  uiay  be  procured  by  saturating  apple- 
juice  with  lime,  aud  decomposing  the  malate  of  lime  by  iulphurio 
•eid.  It  is  ft  deliquescent  acid,  without  colour,  and  baa  in  oeid  ta^te. 
It  ifi  bib«iMC. 

Lactic  mil!,  CtFT(iOs  + TIO,  derives  it^  nnu^e  from  the  word  lar^  the 
Latin  for  milk.  It  in  the  acid  which  eii»ti»  in  iiour  mitk*  It  has 
lately  been  shown  to  be  the  product  of  a  [»eculiar  fermentation  called 
rtWoiii,  by  which  the  sugar  of  milk  is  cnn verted  into  bictic  aeid.  It 
is  owing  to  the  gencmiioo  of  this  acid,  that  mitk,  when  kcpr,  beeoman 
rurdtt.d^  —  the  aoid  which  is  formed  eoagukting  tho  ca^t^io.  It  a* 
monobiisic. 

Tartaric  acifff  C,n^Oko  +  2nO. — This  is  the  acid  of  gnip<«»,  tamm- 
riodi,  and  acveral  otht^r  fruits^  in  which  it  eiitits  eombtticd  with  po- 
Tb  nrid  of  coinnuTee  is  prepared  from  the  trtrtar  or 

ii/vj/,  an  I  id  t4rtr;it4Y  of  pntji?«h,  which  is  defio*it<-d  from    tlie 

liuiia;;   the   pnKjcss  of    fermentation.      Th«»  argol,   when 
Mid  deprived  of  its  eoluur,  cooi^titutes  crenm  nj  taTiar,    'Y\i^ 
•od  k§  yltji'wt*d  from  thin  suit  by  Aatur;itiQg  it  with  C4.T\>outx\A  <)t  ^*a 
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by  which  it  is  converted  into  a  tartrate  of  lime,  and  a  tartrate  of  po- 
ta8sa;  the  latter  is  separated  from  the  former,  which  is  insoluble,  by 
filtration ;  the  tartrate  of  lime  is  then  decomposed  by  snipharic  acid. 
It  forms  colourless,  transparent  crystals,  freely  soluble  in  water,  of  a 
sour  taste.  As  it  is  biba.sic,  it  requires  two  equivalents  of  a  base  to 
form  with  it  a  neutral  salt;  hence,  the  salts  which  it  forms  with  a 
single  atom  of  a  fixed  base,  have  an  acid  reaction,  and  rorfuire  the 
presence  of  an  atom  of  basic  water.  Thus,  the  salt  heretofore  known 
as  bitartmte  of  potash  (cream  of  tartar)  must  now  be  considered  as  an 
at  id  tartrate  of  i^tnah  and  water.  This  salt  ft»rms  small  transpartnt 
crystals )  it  is  tolerably  soluble  in  boiling  water,  sparingly  so  in  cold 
water )  has  an  acid  reaction  and  sour  taste. 

There  is  also  a  neutral  tartrate  of  potash,  called  solnhlf  tartar, 
which  contains  two  equivalents  of  the  base  unit<?d  to  one  of  acid. 

Tartrate  of  potash  and  wda, — Rochelle  salfH  ; — made  by  neutra- 
lizing a  solution  of  cream  of  tartar  with  carbonate  of  soda.  It  forms 
largo  prismatic,  transparent  crystals,  freely  soluble  in  water.  Acids 
precipitate  cream  of  tartar  from  its  solution. 

Tartrate  of  antimony  and  potassa^ — Tartar  emetic; — made  by 
boiling  teroxide  of  antimony  in  a  solution  of  cream  of  tartar;  the 
brisic  water  is  displaced  by  the  oxide.  Tartar  emetic  crystallizes  in 
octohcdrons  with  a  rhombic  base;  very  soluble  in  boiling  water;  has 
an  austere  metallic  taste.  Its  solution  is  decomposod  by  both  acids 
uud  alkalies;  the  former  throws  down  a  mixture  of  creum  of  tartar 
!ind  oxide  of  antimony;  the  latter,  the  oxide.  Sulphuretted  hydrogen 
precipitates  the  sulpburet  of  antimony. 

Tartaric  acid  is  dit»iinguished  by  forming  with  any  salt  of  potash 
the  well-known  cream  of  tartar. — Heat  converts  it  into  pf/mtartaric 
acid. 

Tannic  avid,  C,«TT-,0a-f-3II0.  This  is  the  astrinjront  principle 
found  in  many  vo<ret^ibles,  as  the  oak,  gall-nut,  itc. ;  it  is  generally 
associated  with  gallic  acid.  It  is  best  procured  by  pouring  eontnK'rci:il 
sulphuric  ether  on  coarsely-powdered  galls,  and  allowing  it  to  j»ere<'l:ite 
slowly.  The  water,  which  always  exists  in  combination  with  commnii 
ether,  dissolves  out  the  tannic  acid,  while  the  ether  takes  up  the  gallic 
acid  and  other  matters ;  hence  the  liquid  which  has  pnssi'd  thn>u;:h 
will  consist  of  two  distinct  strata,  the  lower  one,  which  is  a  concen- 
trated a(|ueous  solution  of  tannic  acid,  and  the  upper  ethcrial  solution. 
The  latter  having  been  carefully  removed,  the  tannic  acid  may  bo 
obtained  by  evaporation.  It  has  a  lightryellowish  colour;  of  a  })orous, 
feathery  texture;  has  a  very  astringent  but  not  bitter  taste;  very 
soluble  in  water;  less  so  in  alcohol;  insoluble  in  pure  ether;  has  an 
aeid  reaction. 

Tannic  acid  yields  with  the  scsqui-salts  of  iron  a  deep  bluish-black 
precipitate ;  it  also  precipitates  the  8olurion  of  tartar  emetic,  nitrate  of 
Ki«ver,  sulphate  of  copper,  and  acetate  of  lead;  with  selatin  it  forms  a 
dense  whitish  ooinpouud, — ^UwuvlXa  q1  ^vVtXvEk^  U\e  basis  of  leather. 
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Re  rftrioty  of  Unnin  jieldnd  by  kino»  ctttochu^  and  kratneria^  givca 
a  i^rrrntVi^ black  piecipiitatc  with  tbi'  gnlt§  nf  iron* 

Lrafhfr  h  made  by  nosikin^  hid**?,  whjc^h  have  bren  deprived  of 
their  hair,  ft>r  a  coiiRiil(.*rjh|r<  time  in  tin  infusion  of  ntik  burk  :  the  tan- 
OlD  which  it  Ci)nt;iin8  com  bines  with  the  p'laiin  of  tlj<*  ^kins. 

Ga  iiir  04  id,  Ct  1 1  Oj  -f  *  i  i  ( *  I  is  usually  Ton  u  <i  ci>m  h  t  n  ed  w  i  tb  ta  nn  io 
icid.  Il  is  believed  ti>  result  from  thi^  ucfion  of  the  oxypen  of  the  air 
opoQ  tannic  acid.  It  is  n^t  go  «obib!e  in  water  as  tannic  aeid^  nor 
doea  it  pricipitate  ^elatitif  but  it  yields  with  »c94]i]i-8a1le  of  iron  a  b1l»* 
i&h  bltick  coinpound. —  Writing  ink  is*  a  tan  on  gul  lute  of  iron. 

The  rem  sitting  vege(ttbl«>  acids  are  of  leas  importaoce|  the  moat  in* 
iere»ting  of  lhi*m  are  : 

Osaly^  odd,  COj-f  RO.  alremJy  alluded  to. 

Bettsinr  at  id, — ^oxide  of  benzule, — ex  is  fa  in  varinus  batsams.  It  19 
beat  pnjcnred  from  p\m  benioin  by  sublimntion.  It  is  io  the  form  of 
while  cryatttls,  very  li«:l*t  and  feathery;  exhales  a  fragrant  odour,  not 
4iie  to  the  acid  it^elf^  but  to  some  of  the  volatile  oil;  it  forms  6^fw 

Meconic  nrid,^~e%\»k»  in  opium  combined  with  morphia  and  oodeia. 
Il  is  chtimcterixi'd  by  forming  a  blood-red  coloured  eouipKiuDd  with  a 
aataalt  of  iruu. 


SECTION  VII, 
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TBB   VKOETABLE   ALKALIES — TEOKTO^ALRALTBi. 


Tun  Tegeto-nlkaliea,  or  alkahidg^  constitute  a  peculiar  group  of 
comp^UQda.  They  are  met  with  in  various  plnnls,  always  in  combinn- 
tiiiii  with  an  aoid,  which  in  m»ny  ca^es,  ia  ilRclf  peculiar  in  its  nature, 
not  occurring  elsewhere  in  the  vegetjibit!  kiugdou).  They  are  gcna* 
rally  insoluble  in  water^  but  dissolve  in  hot  alcohol.  Their  ts^te  ia 
ecilution  is  usually  inten.'tely  hitter,  and  their  action  on  the  uiiimal 
aooooiitj  Tery  p*»werful|  io  consequence  of  which  I  hey  are  of  the  gnau 
i^  value  as  medi^  ines,  containing^  as  thoy  do,  the  mo»t  active  propter- 
tie«i  of  the  plants  io  which  they  are  reapeetively  found.  They  all  coti- 
t~  .'f^n,  and  are  complicated  iu  their  couatitutioD|  having  high 

f»,  numbers. 

I  he  It  umber  of  these  bodies  is  Yerj  hu'ge;  only  the  moat  impcrtani 

ill  be'  here  noticed* 

Morphia^  V^\\^i\^ -\-2\lO, — the  active  prmciple  of  oprum ;— €«• 

in  it  as  a  mtrftuaff* ;  pn»cured  fn>m  an  iufu?itin  of  opium  by  niMOi 

of  ammonia^  which  throw;*  down  the  morphia,  leaving  the  tii«<%yi^aAt&  ^^ 

moimooia  iti  aolotioo.     It  funm  Bmnll  shining  cT\Mn\a^  ^Vi\c\^  kt^^c^  ' 

louriemf;  PtMflj  mmdable  m  iratar;  soluble  iu  hot  »\coboV*,  totm«  w^^ 
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ble  Baits  with  the  acicUi,  the  most  important  of  which  are  the  sufphafey 
muriate,  and  acetate. 

Narcotina,  C4gH240i5N, — exists  also  in  opium ;  it  is  separated  from 
the  other  principles  by  boiling  ether,  which  yields  it  on  evaporation. 

Codeia,  CajHaoOftN— exists  in  opium  as  a  m«ronar/« ;  forms  colour- 
less crystals ;  rather  more  soluble  in  water  than  morphia.  Codeia  forms 
salts  with  the  acids. 

Other  principles  found  in  opium  are  Paramorphia  or  Thehain, 
Pfiendomorpkia^  and  Narceia ;  besides  Meconic  acid,  which  has  al 
ready  been  alluded  to. 

Quinm  and  Cinchona,  C9oH,20aN(Cinchonia,  CgoH^OX), — the  ac- 
tive principles  of  Peruvian  bark ; — exist  in  it  in  combination  with 
kinic  acid ;  procured  from  an  iufusion  of  bark  by  the  action  of  quick- 
lime, which  combines  with  the  kinic  acid,  liberating  the  alkalies;  thc^' 
are  then  to  be  taken  up  by  boiling  alcohol,  and  decolorized  by  animal 
charcoal. 

Quinia  occurs  as  a  whitish  powder;  it  does  not  crystallize.  Cinchona 
is  in  the  form  of  minute  crystals.  Both  are  very  insoluble  in  water, 
but  dissolve  in  boilinp:  alcohol.  Their  most  important  salts  are  the 
tulphates,  which  are  soluble  in  water. 

Stri/chnia  and  Brucia,  C44Ha308Na  ("Brucia,  C44ITb07Nj^,  alkalies 
existing  in  the  Strychnos  nux  vomica,  St.  Ignatius's  bean,  und  falso 
Ansrustura  bark  :  they  are  associated  with  i*ja^uric  acid. 

Verafria,  03411^.06^,  the  alkaline  active  principle  of  the  Veratrum 
iahadilia^  and  of  the   Veratrum  album,  or  white  hellebore. 

Emetia  is  the  alkaline  principle  of  ipecacuanha.  Cohhicina^ — the 
active  principle  of  the  Colchicum  autumnale.  Sokinia, — the  alka'i 
of  the  Solanum  dulcamara.  Caffeia,  or  Theine, — the  active  aLkaliiie 
principle  found  both  in  cuflee  and  tea. 

We  have  also  Afropia,  from  belladonna;  Aconitia,  or  Amnifin', 
from  Aconite;  Daturia,  from  stramonium;  Coneia,  from  hemlock; 
Nicotina,  from  U>bacco,  &c.,  &c. 

Besides  the  foregoing  vegetable  alkaline  principles,  there  exist  a 
number  of  neutral  principles  in  plants,  possessed  of  very  active  pro- 
perties. Srnne  contain  nitrojren,  and  some  do  not.  The  most  important 
nf  them  are  Phloridzin,  Salirin,  Axparatjin,  Gentianin,  Elaterin 
Cathartiuj  Quassin,  Lupulin,  Eryotin,  &c.,  &c. 


SECTION  VIII 
AZOTIZED   VEGETABLE   SUBSTANCES. 

These  inolude   Gluten,    Vctjetahle  albumen,  Vegetaibie  fihrin^  ana 
VegetahU  cagein,  or  Leynmen.     Tbey  are   sometimes  called  vegrtt^ 
tmimal  principles,  from  their  strong  analogy  with  aimikr  principiui 
iound  io  oaimala. 


OILS   AND     FATS 


Giuim, — II  owefl  ite  n*ime  to  ita  adhesive  property  :  to  it  i^  duo  the 
ftdhesiveDosa  of  wheat-dough.  It  exisu  chiefly  in  the  seeds  of  plsmtfli 
in  ooutbiujitioD  with  starcb ;  —  may  be  separated  by  washing  away  tho 
starch  from  wheat  fluur.  It  i^  a  1  must  insoluble  m  water,  but  sotublo 
In  alcohol;  gluey  when  uioist,  but  yellow  and  translucent  when  dry. 
It  ia  a  highly  nutritioua  subi^tanco.  It  ia  owing  to  it  thai  the  rising 
of  wheatori  bread  is  duo ;  the  carbonic  acid  which  is  formed  by  tho 
fcnsientatloQ  of  (he  yeast  beini;  eatangWd  in  ihe  meshes  of  the  gluteti, 
Atid  theft* by  iuipartiug  tho  cellular  structure  to  the  luaf. 

Vrfjfhdjit  ii/humaiy  V'yt'taUe  ftltritt^  and  Vty rfubU  aisein  also  exist 
in  vtgetablcfl  in  combiuatiou  with  gluten*  Vegefubte  albumen  ia 
Onagalated  by  heat;  vegetable  casein  is  coagulated  by  ac^  c  acid. 
Tb«  chetnical  com)>^»siti(jti  cif  all  tbes«  principles  is  nearly^  if  not  quita 
ideotical,  U*ing  Cj^lliNi^Oj,,  with  some  sulphur. 
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OILS  AND   FATS. 


OtLfl  are  divided  into  two  classei^f^xrd  and  trfluiik;  the  former 
produce  a  greasy  stain  upon  paper^  which  is  pcrnnanent  uuder  the 
lictioti  of  beat;  the  stain  produced  by  the  latter  U  removed  by  heat. 
There  is  no  ef>seDtial  di^erence  between  oils  and  fats;  the  chief  dia* 
iinction  is  in  their  difierent  degrees  of  ooasisieticy.  All  of  iheui  havo 
more  or  less  attraction  for  oxygen  ;  souie  of  them  to  such  an  extent  as 
to  produce  spontaneous  combustion  of  light  suhstaQces  moistened  with 
llioiii ;  this  is  very  apt  to  be  the  case  with  linseed  oiL  From  this 
FCffutti  the  division  of  fixed  oils  into  drying  and  noQ-drying.  The  oils 
uaed  in  painting  belong  to  the  first  class. 

The  parts  of  vegetables  which  contain  moat  oil  iro  the  seeds  j  olive 
oil  ia  obtained  from  the  fruit  itself. 

The  fixed  oils  have  but  slight  odour  or  taste;  whenever  these  qitali- 
llee  ere  found  in  a  Hxcd  oil,  they  arc  due  to  a  volatile  principle  asso- 
ciated with  it,  as  in  the  case  of  butter.  They  are  all  insoluble  ill 
waier^  but  slightly  soluble  in  alcohol,  with  the  exception  of  castor  oil^ 
but  soluble  in  ether  and  in  volatile  oiU* 

Although  oils  sppear  to  be  homogeneone,  they  in  reality  oootiat  of 
^ierend  proximate  principles.  Of  these,  the  most  solid  ooe  in  animal 
■^Bib  is  called  ttt'arin;  in  vegetable  oils,  maryarin  ;  the  mo»|  liquid  in 
tioib  is  named  oUin^  or  da  in.  These  principles  may  easUy  Ui  isolated  by 
iubiiiitung  the  whole  to  boiling  alcohol,  whiob,  on  cooling,  dcposiu 
tbe  margarine  and  atearine,  but  rvuins  ihe  oleio.  The  uwrgariiie 
ttey  be  theti  separated  from  the  steariuc  by  eiW,  an^  V\i«  i:iVvuVcQWk 
th^  Blvohoi  h/  distilhtioo,     Tlte.-e  three  pnucipki  oom%V  t>:sa^«^^^1 


^ 
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of  an  aciil,  united  with  a  base.  The  acid  w  named  o/f/c,  sf^nn'c,  and 
mar(/*tric  ;  the  base  is  the  same  for  each  ;  it  is  called  (////crriiip. 

Wlu^n  any  of  th<j  fixed  oils  or  futs  is  mixed  with  an  alkali,  a  change 
iakcs  place  denominated  snponifix-afion,  resulting  in  the  formation  of  a 
Bf^ap  ;  the  several  acids  just  mentioned  quit  the  frlycerinc  with  which 
ihey  were  united,  and  combine  with  the  alkali.  Thus  common  so:ip, 
made  bj  the  action  of  potassa  on  fat,  consists  chiefly  of  a  stearatc  of 
potas^a.  If  u  soap  be  decomposed  by  an  acid,  the  particular  fat  acid 
of  which  the  soap  may  have  been  constituted  will  be  precipitated. 
The  formaMon  of  the  lead  plaster  is  a  true  instance  of  saponificati«>n, 
the  olco-margarate  of  lead  being  formed,  and  the  glycerine  remaining 
in  solution. 

JSpermaceft.  —  This  substance  is  found  in  the  cranium  of  a  certain 
species  of  whale,  in  union  with  an  oil.  It  has  a  crystalline  structure, 
melts  at  120^,  is  soluble  to  some  extent  in  boiling  alcohol,  also  in 
ether.  It  is  saponified  with  difficulty,  two  substances  resulting,  called 
ethal  and  cfhoUc  aciil. 

Wax. — This  substance,  whether  procured  from  the  bee,  or  from  the 
pollen  and  leaves  of  flowers,  is  found  to  consist  of  two  distinct  princi- 
plea  termed  cerine  and  mt/ricine;  these  principles  may  be  separated  by 
boilinr;  alcohol. 

All  the  fixed  oils  are  compounds  of  carbon,  oxypen,  and  hydrogen. 

Volatile  Oih. — These  are  very  numerous,  and  impart  the  jx^culiar 
odours  to  plants.  They  are  procured  from  the  various  parts  of  plants 
by  distillation  with  water,  common  salt  being  sometimes  added  to  ele- 
vate the  boiling  point. 

When  pure,  they  are  colourless,  but  they  pcnerally  have  a  slight 
tinge;  they  have  a  powerful  odour  and  strong  taste;  do  not  sapnnity; 
absorb  oxygen  when  exposed  to  the  air;  are  freely  miseiblc  with  the 
fixed  oils;  arc  very  slightly  soluble  in  water;  freely  so  in  alcohol  and 
ether.  They  consist  of  two  proximate  principles,  analogous  to  those 
of  the  fixed  oils,  and  named  ftrarrrjitin  and  ehioptin. 

Some  of  the  volatile  oils  consist  solely  of  carbon  and  hydrogen,  as 
the  oil  of  turpentine;  others  of  carbon,  hydrogen,  and  oxygen;  and  a 
fow  contain  sulphur,  as  the  oils  of  mustard,  horseradish,  «&c. 

Camphor  is  a  solid  volatile  oil,  banng  all  the  characters  of  the 
essential  oils. 

Hesins. — These  arc  generally  found  in  vegetables  associated  with 
some  volatile  oil.  Common  n»sin  affords  a  good  example ;  it  is  pro- 
cured from  turpentine,  which  is  a  compound  of  rosin  and  the  volatile 
oil  of  turpentine.  When  turpentine  is  distilled,  the  oil  passes  off, 
leaving  the  rosin  behind. 

Eesins  are  insoluble  in  water,  but  soluble  in  alcohol,  and  in  volatile 
and  fixed  oils;  they  are  inflammable,  and  yield  on  distillation  carbu- 
rctted  hydrogen,  and  several  other  products;  a  moderate  degree  of  boat 
ifiipurts  an  adhesive  quality  to  them.  Some  resins  resemble  fixed  oils, 
iD  cootxiining  two  pfincxpVoft,  otke  W\w^  \A^t«  VAlvible  in  alcohol  tbao 
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Ihe   otbrr*     Bttitnft  are  n\m  susccptille  of  supouificiiHon.     CoDceo 
tntieH  tiitric  acid  ucU  upon  retina  wiib  uri  explosive  violence. 

The  most  iui(>oiUDt  rvsws^  besides  roshi^  are  lac,  coput^  masiir,  and 

Amicr  m  a  fossil  resin, 
•   Caoutrhu^ic^  or  India  rvhler,  is  an  exudation  from  a  tree,  res^'nj- 
bliii^  both  the  vokiila  oils  and  tbe  rei^iija«     It  is  pcc^uliar  in  being 

r »      Giiff^  PrrcJta  is  a  concrete  jtiice  from  a  tree  growing  in  Borneo.    It 
IMemLlts  caoutcbouu  in  ujaiiy  rcfipecta. 

BALSAMa. — This  U^rm  is  properly  iihed  to  ezpn'ss  a  native  com- 
pound of  ffMiD^  volulile  oil,  and  benzuic  acid,  a»  in  the  bnlwims  of 
lulu  and  iVru,  The  nnuie  is  also  iiii|>rQperl/  given  to  componuda  of 
ituitiDi  and  volatile  oils,  us  copaiva. 

The  term  Gum-resin»  is  applied  to  a  claj^a  of  regHnble  eubsitanccp, 
ootiaialing  of  a  mixture  nf  guni  and  ref^in,  wUh  soiuc  other  principles: 
ih^f  oouiprisc  some  of  the  most  vjiluablo  medicines,  as  oprVm,  (/ctm* 
hoj/ef  ammoniac j  ata/te/i^/ti,  mj/n/tf  ncammonyf  &c. 
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ifttn  end  th  cumpoinuh. — ^The  most  important  protein  compoQudi 
humcH^  yiiriTif  atitl  Casn'n. 
Aihumen  cxbts  in  epgs  and  the  serum  of  the  blooil, — ^being  com 
blued  In  the  latter  with  soda:  tbe  white  of  an  egir  affordft  a  good  cx- 
ittipljB  of  it.  It  is  not  soluble  in  water,  unless  a  little  alkali  he  pre- 
•tnl;  eoapulates  bj  beat,  acids»  creasote,  alcohol,  and  elrctrieity;  it 
gi?«o  precipitates  with  moot  of  the  metallio  salts,  particular!)'  corro§iv€ 
mbftmnte^  for  which  it  is  the  best  antidote. 

It  is  composed  of  carbon,  oxygen,  hydrogen,  Ditrogen,  sulphur,  and 
phoiKphoni'i ; — or  supposing  prottift  to  he  represented  by  Pr,  th«  for^ 
mola  for  albumen  would  be,  Pr+  P  +  ^r 

jyijrin  constitutes  tbe  chief  portion  of  muscular  0esh ;  it  is  alio  an 
important  constituent  of  the  blood,  in  which  it  exists  in  the  soluble 
itate.  It  may  be  procured  either  from  muscle,  or  prefembly,  by 
whipping  freshly-drawn  blood  with  a  twigj  tbe  iibrin  adheres  to  it  in 
long  white  filaments.  Ttscharacterislio  is  its  apontaneous  coagulation; 
it  la  in  consequence  of  this  tendency  that  blood  ooagutates  when  drawn 
tbe  bcdy.  Its  composition  is  rery  nearly  ideotieiil  with  lost  of 
Dcn,— coutainiog  one   cqui viilcnt  kaa  of  bu\]^\iiii.     K\^um^\L  \a 
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converted  into  fibrin,  in  the  living  body,  in  the  proceRS  of  organization. 
Its  proportion  in  the  blood  is  liable  to  variation  by  disease. 

Ca$ein  is  found  in  milk,  and  is  the  basis  of  cheese.  It  closely  re- 
sembles albumen,  but  differs  from  it  in  not  being  coagulable  by  boat 
In  composition  it  is  nearly  identical  with  the  two  foregoing  substances, 
but  it  contaius  no  phosphorus. 

From  either  of  the  above  three  compounds,  protein  may  be  pro- 
cured, by  dissolving  them  in  an  alkaline  solution,  and  then  j)recipi- 
tating  by  an  acid. 

Gelatin  and  ClionJrin, — ^These  principles  constitute  the  bases  of 
ekins,  tendons,  cartilage,  and  fibro-cartilage,  &c.  Any  of  these,  when 
boiled  for  a  long  time  in  water,  yield  a  jelly,  which,  on  cooling,  soli- 
difies into  gelatin  or  glue.  Ininglass  is  the  dried  swimming-bladder 
of  the  sturgeon.  Chondrin  is  very  analogous  to  gelatin ;  it  is  pro- 
cured in  the  same  manner,  from  cartilage.  Both  are  soluble  in  hot 
water.  Gelatin  is  characterized  by  giving  a  precipitate  with  tannic 
acid, — (annate  of  gelatin. 

The  different  solids  and  fluids  of  the  body  all  contain  various  inte- 
resting principles,  as  for  example,  hlooJ,  urine y  chyle ^  bile^  hones,  nerr*^ 
substance,  &c. ;  but  the  space  here  allowed  will  not  permit  an  exami- 
nation of  them.  In  fact,  they  more  properly  come  under  the  division 
of  PuYSiOLOQY,  to  which  the  student  is  referred  fur  an  account  of 
them. 
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MATERIA   MEDICA. 


L 


Medictnks  are  mibsfances  which  have  the  power  of  so  roodifviDg 
the  actu?il  state  of  the  orgaoB  —  the  BoliJs  9«nd  fluids,  —  jis  to  render 
libem  ftpplicabl«  to  tho  cure  of  dt»ea«M».  Thej  differ  from  remetiies, 
wbtcb  are  of  a  mons  freoeric  nature,  and  wbioh  include  all  the  vanouj 
mcand — moral  as  well  ub  pbj'sical — employed  to  alleviate  or  cure  dia- 
Miae :  thua  heat,  oold,  electncitj,  a  fiurgical  operation,  the  influeoce  of 
tke  eoioLions,  Ac,  aro  all  remedies,  but  cannot  be  called  medicines. 

IIateria  M£DICA  is  the  science  which  treats  of  medicinal  sub* 
stances;  TuEaAPRUTics  —  the  sppHcatiou  of  remedies  to  the  treat- 
ment of  diseo^ ;  PHARMACY  IS  the  art  of  compounding  or  preparing 
medicines  for  u^e;  ToxicoLOQY  embraces  the  oonsidemtioa  of  their 
poUonoui  effects. 

A  complete  knowledge  of  medicines  includes  an  acquaintance  with 
their  phytCcal  characUrtf  such  as  their  colour,  taste,  odour,  general 
ApfMaraaoe;  tbcir  ^hrmkal  properties;  their  natural  and  botanical 
AtltPfy;  ihirir  mothg  of  growth^  coHectton,  prir$frvation^  Ac,;  tbcir 
Atraptutical  npplt*:atwm ;  their  physu*fojirni  prftprrtitM^  or  tboir 
method  of  affecnnp  the  healthy  system ;  and  their  ttxjcitn/tjtjical  ^*n>- 
perttrMf  or  their  poisonoaa  effects.  It  is  henoo  obvioua  that  a  correcl 
Kuowledge  uf  Materia  Mcdica  presupposes  some  sequointance  with 
Natural  lltslory,  Botany,  and  Cbemistry;  and  that  of  Therapeutics 
nquires  some  fatuiliarity  with  Anatomy  and  I'bysiology,  artd  also  with 
tkm  pnaeiplea  of  Mental  and  Moral  F'bilosopby^  as  well  as  of  the 
§eoarml  {Kiwers  or  forces  of  nature,  such  as  light,  heat,  elcctricityi  and 
magneUsm, 

Alang  with  medicines  proper,  it  Is  usual  to  consider  a  set  of  suh- 
Ihniefle  called  aLmeniM^  which  ure  oft«.'n  very  u&eful  as  therap«utiti 
iMAti,  Chough  they  cannot  be  considered  as  medtcinal  in  their  action. 
They  Doneas  nutritiire  qualities,  and  when  swallowed,  they  are  digsil^ 
td  and  converttd  into  cbyle.  Medicinesf  on  the  contrary,  art  wA 
OMnmilatfd,  through  the  digestive  process,  but,  after  being  absorbed 
into  the  circulation,  produce  some  vital  or  chemical  modi^cation  of  the 
blood  itself,  of  the  various  secretions,  or  of  the  ultimate 
which  the  tissues  of  the  body  are  composed* 
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EFFECTS  OF   MEDICINES. 

The  effects  of  medicines  vary  very  considerably;  they  may  con 
reoiently  be  divided  into  primary^  or  those  which  are  more  imme- 
diutely  apparent ;  and  gecondary,  or  those  which  follow  the  primary 
as  a  consequence ;  the  latter  are  sometimes  termed  the  remote  effocts 
of  medicines,  and,  as  these  arc  generally  aimed  at  in  the  treatment 
of  disease,  the  therapeutical  effects.  An  example  or  two  will  best 
illustrate  this  difference :  the  primary  effect  of  a  cathartic  is  to  empty 
the  bowels )  one  of  its  secondary  effects  is  to  deplete  from  the  circula- 
tion; hence  we  employ  purgatives  in  fevers  and  inflammations.  Tho 
primary  operation  of  a  diuretic  is  to  increase  the  secretion  of  urine ; 
a  secondary  effect  is  to  promote  absorption ;  hence  it  proves  beneficial 
in  dropsy.  In  fact,  medicines  are  rarely  used,  comparatively  speaking, 
for  their  primary  effect**,  but  almost  always  for  their  secondary  opera- 
tions. In  some  cases,  however,  the  two  are  not  distinct,  the  primnry 
becoming;  the  therapeutical  effect, — as  the  action  of  digitalis  on  the 
heart,  or  that  of  opium  in  relieving  pain. 

As  the  effects  of  medicines  upon  the  system  arc  not  absolute,  but 
relative,  and  influenced  by  various  circumstances,  it  follows  that  no 
remedy  can  be  regarded  essentially  as  a  xpecifir^  since  what  miglit  be 
applicable  to  the  disease  under  one  condition^  might  be  equally  inju- 
rious under  a  different  one. 

The  primary  effects  of  medicines  may  take  place  either  in  the  parts 
to  which  they  are  applied,  or  in  parts  of  the  system  remote  from  the 
point  of  application.  The  former  are  termed  their  local  effects;  the 
ktter,  their  remote  or  constitutional  effects. 

1.  The  local  action  of  medicines  requires  no  explanation ;  it  is  that 
which  occurs  in  the  part  to  which  the  medicine  is  immediately  applied, 
as  vesication  from'  a  blister,  cauterinatiun  from  the  application  of  an 
escharotic,  &c. 

2.  The  remote  or  constitutional  effects  of  medicines  arc  produced 
by  their  absorption  into  the  hUxjil,  Medicinal  impressions  cannot 
result  from  mere  nervous  communication  between  distant  parts,  since, 
when  tho  circulation  is  interrupted,  even  though  the  nerves  arc  un- 
touched, poisons  fail  to  act,  as  has  been  often  shown  by  experiments 
upon  animals.     And,  on  the  other  hand,  if  the  blood-vessels  remain 

.  entire,  while  the  nerves  are  severed,  poisons  will  produce  their  effects 

'  upon  distant  parts  of  the  system.     The  absorptifm  of  meiUcines  infn 

.'  the  blood  is  also  proved  by  the  fact,  that  they  have  been  detected, 

after  being  swallowed,  in  the  different  secretions,  in  the. solid  tissues 

of  the  body,  and  in  the  blood  itself.     Thus  rhubarb  and  turpentine 

have  been  found  in  the  urine;  alcohol  in  the  exhalation  from  the 

lungs ;  sulphur  and  mercury  in  the  perspiration ;  garlic,  various  pur 

gatives,  narcotics,  and  other  medicines  in  the  milk;  lead  in  the  brain 

and  mnscles ;  silver  in  the  skin  ;  and  so  on. 

Ab  regards  the  metlu)d  \>^  ii\i\«Vi  m^\K\^«&  ^in  admission  into  tht 
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blood,  there  cnn  be  but  two  aTctiucs — tbe  lactealis  or  iihsnrbciiU,  and 
the  veins.  Froai  various  expenmenta  made  upon  tUe  laciealrf,  it  ia 
highly  probabk  that  their  chief,  if  not  exclusive  function,  is  to  t«kc 
up  a/iira^n/ary  8obstanc€8 — such  as  can  be  converted  into  chyle:  me* 
dkinml  substances  have  been  very  seldom  found  in  them.  On  the 
other  hand,  experiuieots  are  equally  strong  in  proving,  that  the  t^itu 
•re  chicdy  concenied  in  the  absor|)tion  of  medicinal  substanoes ;  thus 
Magendie  found  that  if  the  tactcals  be  tied,  nuz  vomica  will  affect  an 
animal  in  tax  minQteSf  while,  if  the  veins  be  tied,  no  effect  is  produced* 
The  mode  by  .which  absorption  is  effected  is  entirely  physicaU  or  by 
m^dmmo$e.  The  rapCditj/  of  absorption  is  influenced  by  a  variety  of 
«ir0Olll8taoo€e,  as  the  part  or  tissue  to  which  the  medicine  is  applied, 
the  nature  of  the  medicine  itself,  ehieiy  as  regards  ita  woluhxlit^^  the 
eondition  of  the  sj<$teu),  &c.  It  is  said  to  be  the  greatest  from  the 
bronchial  muc^ms  membrane. 

To  be  absorbed,  inedirines  must  be  in  a  state  of  solution*  Some 
ftubtdances,  however,  although  insoluble^  are  brought  to  a  soluble  con- 
dition by  the  yrastnc  liquor.  Thus,  metallic  iron  is  converted  into  a 
iolnbic  salt  by  the  acids  of  the  stomach. 

Medicines  may  be  said  to  affect  the  system  in  three  ways, — -phtfU' 
Kf^Vif  or  mfchaniratft/f  chtmicalltf^  and  vitat/y  or  tfynamtcaffy, 

iaitaDces  of  the  mtckoHkal  action  of  mediolnes  are  afforded  in  the 
CMC  of  manj  of  the  anthelmintics,  which  expel  worms  from  the  bowels 
fuitiply  by  the  mechanical  irrit-ation  produced;  also  in  the  case  of  brao, 
which  ia  believed  to  act  as  a  laxative  in  a  similar  manner;  and  metak 
lie  neroury  has  been  employed  to  overoome  intro-siuception  of  the 
bowels,  hj  virtue  of  its  gravity. 

As  mg^s  the  chemical  cation  of  medioines,  there  is  every  reaaoa 
io  believe  that  remedies  obey  the  same  chemical  laws  in  the  living 
body  as  they  do  out  of  it.  We  can  actually  Bce  it  in  the  case  of  caQ»- 
tioei  whose  action  upon  the  skin  is  purely  cbemical;  an  excess  of  aeiii 
ia  tbe  stomach  and  bowels,  and  even  in  the  blood,  is  corrected  by  the 
use  of  alkalies — a  strictly  chemical  action*  Many  other  examples 
might  be  cited.  Indeed  it  is  highly  probable,  from  the  very  complex 
eharaoter  of  tbe  blood,  and  its  consequent  f<icility  of  decompositioD| 
ibai  many  medicines  which  enter  the  circulation  act  by  chrmimUy 
ckantjintj  %U  charader,  and  chiefly,  through  itfl  axotiftcd  principles,^* 
albumen,  &c. 

Medicines  are,  however,  not  to  be  considered  as  confined  in  tbetr 

[ccts,  to  any  single  one  of  the  above  methods.  They  frequently  par- 
ifike  of  a  mixed  character,  as  ohemico-vital  or  physico-viuK 

Certain  mediciDoa  have  been  found  to  evince  a  natural  preference 
for  oeitaia  organs ;  thus,  an  emetic  for  tbe  siomieb,  a  cathartic  for  the 
bow«li»  &c*f  And  this,  too,  no  matter  in  what  way  the  medicine  hn  in* 
troduood  into  the  system  ;  thus  tartar  emetic  or  emetia  will  vomit  even 
if  injeet^  into  the  blood-vessels.  So  aatis&ctory  explanation  can  bo 
gifen  of  thisi  we  ean  only  ascribe  it  to  a  naturul  nfintty  supposed  to 
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;hi8  bead  tnaj  be  iticluded  the  parta  to  which  medicines 
with  the  mode  of  their  application,  and  the  forms  id  which 
"^are  emplojed. 

fhe  parti  of  the  bidy  to  which  mediciocs  are  most  nsuallj  applied, 
te  the  etomacb,  reotuitif  fikinr  Tnuooua  membniDe  of  the  lungSy  dob- 
riis,  vagina,  bladder,  and  urethra. 
'  The  $tomath  Is  moBt  frequently  resorted  to,  both  on  account  of  the 

futility  of  administration  through  it^  its  great  sti&ceptibilitji  and  ita  id* 
Uinate  relation  with  other  parts. 

The  rectum  'is  employed,  where  the  patient  cannot  swallow  the  me- 
dii-'ine,  or  where  there  is  some  objection  to  gtving  it  bj  the  moutbi  or 
when  a  local  impression  is  desirable.  Medicines  tbus  employed  are 
called  enema  (a  ^  or  clysttrSf  or  {tijWli&n$.  If  tntrodooed  in  the  solid 
state,  the  J  are  named  tuppositorif^t.  The  dose  of  the  medicine^  as  a 
general  rule,  is  three  times  that  given  by  the  storoacb,  though  there 
art  exceptions.  When  intended  to  bo  rftained  so  as  to  impress  the 
sji^tem,  the  btdk  of  tbe  vehicle  should  be  as  small  as  possible* 

The  <ArrA  is  frequently  made  use  of  as  a  means  of  aflecting  the  sya^ 
tern  by  remedies.  These  may  be  applied  either  fneptdermicafly  or 
endermicaUy, — that  is,  to  the  aound  skin,  or  to  the  skin  deprived  nf 
Its  cuticle.  The  endermio  method  h  hy  far  the  most  proropi  aad 
powerful.  The  cuticle  is  best  removed  by  means  of  a  smalt  blister: 
and  the  proper  parts  for  the  application  are  the  epigastriumi  and  the 
insides  of  the  limbs.  The  usual  dose  ia  three  times  ihe  quantity  ^ven 
by  the  mouth ;  and  the  powdered  substance  should  be  properly  diluted, 
before  being  uprinkled  upon  the  denuded  surface,  Tbe  circumstances 
which  may  deiuaud  the  cndermic  method  of  admioifstration  are  insbilitj 
or  iudinpotiition  of  the  patient  to  swallow^  or  of  the  stomach  to  retatn 
the  medicine  j  inflammation  of  the  ^stnc  mucous  membrane,  or  a 
nvaot  of  Busoeptibility  of  thia  prt  to  the  action  of  the  medicine',  from 
frecjaent  renetition  j  the  necessity  in  urgent  cases,  of  introducing  me- 
I  dicincs  in  ail  possible  modes;  the  indication  that  may  exist  to  prtxiace 
I  revulsion  from  internal  parts  ,  and  the  necessity  for  procuring  tne  local 
t&etB  of  the  remedy. 

When  the  cuticle  is  not  removed,  the  medicines  may  be  applied  in 
various  manners ;  thus,  where  their  local  effects  alone  are  wanted — by 
btjona,  fomeotationsi  cataplasms,  &o. ;  where  their  general  impreasioii 
I       ts  desired — by  inunction,  bathsf,  and  vapour.     The  most  simple  fom' 
of  adminifitering  a  vapour  bath,  is  to  elevate  the  patient's  knees  under 
the  bcdelutht'8,  and  lo  place  at  his  feet  hot  bricks  enveloped  in  wot 
flannels;   the  vapour  which  b  given  off  has  thus  free  aocess  to  llie 
bifdy.     Another  m»;tKod  is  to  place  the  patient  in  a  tub  of  warm  wattr, 
I      enveloping  him  in  a  blanket,  after  wbich  a  number  of  hot  bricks  ar« 
I      %ei*i  placed  in  the  tub,  umil  the  requisite  imo>iiil  o^  a^ca.XEL\ft  ^ti^ 
I      miad.     Aaotber  method,  recommended  by  Dr.  &«tT«tt)\a  Vt>  ^ws^  % 
I  S9 
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exist  between  tbe  medicine  and  tlie  particular  part;  bat  thb  is  oHvi- 
ouslj  no  eiplanatian  of  tbe  phenoracnon. 

Again ^   medicines   are  eometimea   rej^rded   ns  diTisibla   into  two 
opposite  clai»e» — sfimufants  and  iedattvcM.      Thin,  however,   cannot 

trictly  be  affirmed,  since  different  states  of  the  system  may  produca 
lutle  opposite  results  from  the  same  medicine.     This  is  well  illuatniied  I 

n  tbe  effects  of  the  too  long-coo ttnued  use  of  tonics  and  stimulauts*] 
^he  result  is  debility. 

CIRCUMSTANCES   MODIFYING   THE  ACTION   OF  MEDICINES. 

There  are  various  circumstances  which  modify  the  action  of  med»>f 
flines  UDOO  the  system  y  these  may  depend  upon  the  medicine  itself, 
respects  its  dose,  mode  of  combinaiion,  &o.|  or  upon  the  condition  of  ] 
the  organisni  at  the  time  of  its  administration.  Under  the  latt«r  head^l 
the  most  iiupurtant  circumstances  are  : — 

1*  Agk, — The  young  are  much  more  susceptible  to  the  actioo  of  J 
medicines  thon  the  middle-aged.  Old  persons  are  less  ablo  to 
overdoses  than  tlie  middle-aged.  It  is  difficult  to  lay  down  anyl 
precise  rule  upon  the  subjeet:  that  of  Dr.  Young  is  often  adopted; 
is  ''to  diminigh  the  dose  of  mmet  mediciucSj  for  children  under  13| 
years^  in  the  proportion  of  the  age  to  the  age  iwcreafied  by  12;''  thu 
at  2  years  it  would  be  -5^:12-=  71  ^-  At  21,  the  full  dose  may  h$ 
giveu«  There  are  certain  medicines,  however,  which  cannot  be  giveil' 
to  young  children  aceordingj  to  tbe  above  rule;  thus  calomel  and 
tor  oil  require  to  be  given  in  larger  proportionate  doses ;  whilst 
narcotics,  and  some  of  the  metallic  preparations,  must  be  admlnial 
in  much  smaller  proportionate  quantities. 

2.  Sex, — ^Females,  as  a  general  rule,  require  smaller  doses  tha^ 
males.     The  peculiarities  of  their  system,  at  the  different  periods 
menstruation,  pregnancy,  and  lactation,  must  also  be  borne  in  mind. 

3.  Habit. — ^Tbo  effect  of  habit^  In  accustoming  to  the  aotion  of 
medicine,  is  well  known ;  it  is  well  illustrated  in  the  case  of  alcoli 
and  opium.  The  influence  of  acrid  or  irritating  substances  ts  but  UttI 
diminished  by  repetition, 

4.  Diseased  condition  op  nre  body. — ^This  is  well  seen  io  ll 
power  of  the  system  to  bear  very  large  doses  of  opium  in  tetanus  an^ 
mania  h  potu,  and  of  the  different  effects  of  calomel  in  different  con 
tions  of  the  system. 

5.  Tempeeament  and  Idiosyncrast  will  also  modify  the  tcti' 
of  medicines.  These  should  always  be  ascertained  in  the  admiuisti 
tion  of  our  remedies. 

6.  Tissue,  or  organ. — Tbe  stomach  is  muct  more  susceptible  th 
tbe  skin ;  carbonic  acid,  when  inhaled  into  the  lungs,  acts  as  a  poison 
when  swallowed  into  the  storoachj  it  merely  proves  a  grateful  stimulan 

7*  The  time  op  administration  also  exereisea  an  influence;  i 
focdioine  acts  more  promptly  and  powerfully  on  an  empty  stomach, 
S.  Mental  emotions. 
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Under  thii  besd  may  he  included  the  parte  to  which  mediciDea  are 
inplied,  with  the  mode  of  their  application,  aod  the  forroa  in  which 
they  are  employed. 

Tb«  pBTi*  of  the  b«>dy  to  which  medicincB  are  moat  mmally  applied, 
tre  ibe  itomach,  rectum,  skin^  mucous  membrane  of  the  luuga,  dos- 
uila,  vagina,  bladder,  and  urethra. 

The  iiomach  is  most  frequently  rcsortt'd  to,  both  on  account  of  the 
facility  of  admiDistralion  through  it,  ita  great  suB^^ptibility,  and  its  in- 
iimnte  relation  with  other  partg. 

1'he  rrctum  is  employed^  where  the  patient  cannot  sw&llow  the  me* 
dicine,  or  where  there  ia  some  objection  to  giving  it  by  the  mouth,  or 
when  a  local  impression  ia  de^imble.  Medicines  thus  employed  are 
called  enemaiaf  or  f/y*^cr«,  or  tffjWiion$.  If  introduced  in  ihe  solid 
Stole,  they  are  named  iuppo»itunrt.  The  dose  of  Ihe  medicine,  aa  a 
^^eiml  rule,  is  three  times  that  given  by  the  stomach,  though  there 
Mt  txceptions.  AVhen  intended  to  be  retained  so  aa  to  impress  the 
•j««tem,  the  bulk  of  the  %*ehicle  should  he  us  small  as  posaibte. 

The  $kin  ia  frc<]ueD£]y  made  use  of  as  a  means  of  affecting  the  sya- 
lem  by  remedies.  These  may  be  applied  either  en^a'dermicaltjf  or 
emdermicalljf, — that  is,  to  the  aoand  skin,  or  to  the  skiu  deprived  of 
lis  cuticle.  The  endermic  method  is  by  far  the  most  prompt  and 
powerful.  The  cuticle  is  best  removed  by  means  of  a  small  blister: 
Bod  the  proper  prts  for  the  applicatiou  are  the  epigastrium,  and  the 
toaides  of  the  limbs.  The  usual  dose  is  three  times  the  qusntity  invea 
by  the  mouth ;  and  the  powdered  subatjince  should  be  property  diJuted, 
before  being  sprinkled  upon  the  denuded  surface.  The  circumstaneea 
which  may  demand  the  cndermic  method  of  administration  are  inability 
or  iudispoMition  of  the  patient  to  swallow,  or  of  the  stomach  to  retain 
ihe  mcdiciDa;  inflammation  of  the  gastric  mucous  membrane,  or  a 
want  of  susceptibility  of  this  part  to  the  action  of  the  medicine',  from 
l^iuent  repetition ;  the  ueces&ity  in  urgent  ca£ca,  of  introducing  me- 
^cioea  in  all  possible  modes ;  the  indication  that  may  exist  to  produce 
mfuJiion  from  internal  parta ;  and  the  necessity  for  procuring  the  local 
ffffrela  of  the  remedy. 

When  the  cuticle  ie  not  removed,  the  medtcinaa  may  be  applied  in 
rmrlooa  manners ;  thus,  where  their  local  effects  alooe  are  wanted — ^by 
lolionsi  fomentations,  cataplasms,  &o. ;  where  their  general  impresaion 
il  desired — by  inunction,  baths,  and  vapour.  The  most  simple  fom^ 
of  administering  a  vapour  bath,  ia  to  elevate  the  patient's  knee§  under 
ihe  bedclothes,  and  to  place  at  his  feet  hot  bricks  enveloped  in  wet 
fbnneLi ;  the  vapour  which  is  given  off  has  thus  free  aoocce  to  ihe 
budy*  Another  mithod  is  to  plnee  the  patient  in  a  tub  of  warm  water, 
envdoping  him  in  a  blanket,  after  which  s  number  of  hot  bricks  Mm 
^  Iv  |»laced  in  the  tub,  uoui  the  reouiaite  amount  of  ateam  is  geoe^ 
laied.  Another  method,  recom mended  by  Dr.  Serrea,  is  to  plaoe  i 
69 


I 


698  MATERIA    HEDIOA. 

piece  of  quick  lime  in  a  wet  cloth,  and  then  wrap  it  up  in  a  dry  cloth, 
and  place  it  in  the  hed.  If  the  yapour  of  a  solid  pubstance,  as  sul- 
phur, is  required,  the  patient  is  to  be  placed  in  a  proper! j- con trivinl 
apparatus,  and  the  solid  body  sprinkled  in  powder  on  a  hot  iron  at  his 
feet. 

The  mvcous  membrane  of  the  hronrhx  may  also  be  employed  for  the 
introduction  of  medicines.  They  are  applied  here  usually  in  the  form 
of  Tapour,  by  means  of  an  inhaler;  or,  when  this  cannot  be  had,  by 
means  of  a  teapot  or  basin,  with  an  inverted  funnel.  It  is  not  recom- 
mended to  blow  fine  powders  into  the  lungs. 

Occasionally,  medicines  are  introduced  into  the  nasal  or  pihiitary 
membrane;  they  are  howeyer  employed,  in  this  manner,  generally 
with  a  yiew  to  their  local  impression.  When  they  produce  a  dis- 
charge, they  are  called  errhtnes;  when  sneezing,  tiemntatorie$. 

The  practice  of  introducing  medicinal  subitancet  through  the  veins 
has  been  occasionally  resorted  to ;  but  it  is  not  recommended,  in  con- 
sequence of  the  danger  of  the  introduction  of  air,  which  is  attended 
with  fatal  consequences. 

FORMS  or   MEDICINES. 

Medicines  arc  used  in  the  solid  or  fluid  state,  each  of  which  com- 
prises  several  forms. 

I.    SOLID    rOBMS. 

These  include  pillsj  powders^  con/ectionSj  troches^  electuaries,  and 
extracts. 

Pills.  (Pilulaey  U.  S.) — Small  globular  masses,  intended  to  be 
rwallowcd  without  chewing;  they  should  not  consist  of  substances  re- 
quired to  be  given  in  large  doses,  nor  of  salts  which  are  deliquescent 
or  efflorescent,  although  the  latter  may  be  rendered  fit  by  firat  drivin? 
off  the  water  of  crystallization  by  heat.  Some  substances  require  only 
the  addition  of  water;  othere,  the  intervention  of  some  viscid  body,  as 
gum  or  sugar.  The  heavy  metallic  powdere  may  be  mixed  with'  soft 
extracts  or  confections;  the  light  vegetable  powdere,  with  syrup,  honey, 
or  mucilage.  When  the  requisite  consistence  has  been  given  to  the 
mass,  it  is  to  be  properly  rolled  out  by  means  of  a  spatula,  and  then 
divided  into  the  requisite  number  of  pills.  Sometimes  they  are  co- 
vered with  gelatine,  to  conceal  their  disagreeable  taste. 

Powders.  {l\Uveres,  U.  S.)  —  Such  medicines  are  given  in  the 
form  of  powder  as  are  not  very  bulky,  nor  of  very  disagreeable  taste, 
and  have  no  corrosive  property.  Deliquescent  aubstances,  and  those 
containing  much  fixed  oil,  are  unfit  to  be  used  in  powder;  as  also  such 
crystalline  salts  as  contain  water  of  crystallization,  unless  this  be  pre- 
viously expelled  by  heat.  The  substance  may  be  reduced  to  the  state 
of  powder,  by  means  of  a  mortar  and  pestle,  made  either  of  metal, 
glaMi  or  Wedgwood.    TVie  Qon«R  ^tielei  are  separated  bj  aievei 


1  of  rariouf  tufiterlalif.  Some  require  to  [ye  eubmitted  to  the  pro- 
OWA^es  of  Irviyation  and  elutrutdun,  Uy  (he  former  of  ihes«  terms  ift 
m^iit  the  rubbiug  of  the  subt^ance,  previously  loalAteuHiy  between 
two  fifnooth  pieces  of  hard  flut  stone;  tbe  latter  tcmj  ftigtijfies  tbe 
Bgitatiou  of  the  matter  in  water,  allowing  the  cuur^er  particles  to  settle, 
pouring  off  tbe  liquor  for  the  fiuer  ones  to  eub^ide^  and  lastly, 
decanting  and  dryif»g  the  powder.  Some  luedicinea  dett^rionite 
when  kept  iu  the  powdered  utate.  They  are  aUa  more  liable  to 
aduttunitHm* 

The  lighter  pnwdera  may  be  adnitnistea>d  suspendod  in  water,  or 
any  other  oouvcuieut  vehicle:  the  heavy  ittiioiublo  oneai  iu  synip^  njo- 
laa^cd,  or  honey. 

Trocuks.  (Troth tM^ii  U.  S.) — Small  solid  oinuca,  in  which  the 
tncdii-inaJ  »ub^tanee  i«  inoorporuti'd  with  i^ugur  and  gum,— intended 
|(0  be  held  in  the  mouth  and  allowed  slowly  to  diaaalTC.  They  are  used 
chiefly  iu  affcetiuos  uf  the  throat* 

CoNFECTioNB.  (C^fi/k^*o««i,  U.  8.)  —  Soft  BoEds,  mado  by  ia- 
oorporatiDg   mediciual   Bubbtancea   with  sugar:   tboy  eoiu|irue  alao 

Elkctuarifs,  (EUfrtnaria,)  —  Usually  extefnporaQcoas  preicrip- 
tions,  made  by  mixing  medicines  (generally  powders)  with  honey  or 
moUaacs. 

ExraACTS.  (Exiracta,  IT.  S.)  —  These  are  either  solid  or  fluid. 
The  former  are  usually  prepared  by  evaporating  either  the  expressed 
juice,  or  the  infusion  or  decoction;  the  latter,  by  the  addition  of  augar 
io  the  oouceotrated  infubioo,  deooction,  or  tincture, 

iir   Liat^iD   r OBii«. 

Theae  include  c/er'WAmf,  \n/u$ion$^  aoluiums^  mtidieated  ufaUrr^ 
fiiLrturtM^  tinciurtMf  mnet,  MpinU,  ether$^  oUs,  Mgrup*^  Metfon^  oxymeU^ 
and  htmfjfw, 

DCCOCTIONR.  (peiocta^  U-  4S.) — Prcpamtiona  in  which  the  actiTe 
properties  of  vegetables  are  extracted  by  boiling.  The  boiliDg  should 
lake  place  io  a  covered  veaseL  Certain  vegetables  are  unfit  for  decoe- 
tioo,  as  those  which  poasesa  a  voktile  oil,  or  on  active  principle  do* 
Gompobed  by  hoat|  or  such  as  oontoin  much  ioert^  atarehy,  or  mucila- 
ginous matter. 

Infusionm.  (Itt/um^  V.  8.) — These  differ  from  doc^x'tions  io  not 
being  boiled.  Tbcy  may  be  made  either  wiih  cold  or  Ixiiling  water* 
Cold  water  is  preferred  where  the  active  principle  ia  volatile,  or  catiily 
injured  by  heat,  or  wliere  it  h  desirable  to  avoid  the  stdution  of  some 

Srinciple  which  iii  insul^^le  at  a  low  temperature,     liolh  infu»iona  and 
ccuctiona  u««ually  rer^nire  to  be  Jilutrtd ;  ['  o§8  may  be  per* 

formed  either  by  u^ing  u nailed  paper  in  a  <  iiinaii  or  hf  jt^t^ 

roiaitftn  or  (iUptatrmmL 

84>i,UTt(iNH.  (AiVyuo/Yj^  U.  S.) — Preparations  in  which  aithatafioea 
ano  simply  di«»olvcd  in  water  j  as  iiguor  calcu  or  UmMhwater* 
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Medioated  Waters.  (Aqua  Medicate,  U.  S.) — These  are  wmtev 
impregnated  with  different  essential  oils ;  they  are  hsoaIIj  made  bj 
first  rubhing  np  the  oil  with  carbonate  of  magnesia,  and  then  adding 
the  water,  and  filtering. 

Mixtures.  (^Mistura:,  U.  S.)— -These  consist  generally  of  one  or 
more  insoluble  substances,  suspended  in  water  by  means  of  gum, 
sugar,  or  yolk  of  egg.  When  an  oil  is  suspended  in  this  way,  the 
mixture  is  called  an  emulsion,  A  good  deal  of  care  and  dexterity  is 
requisite  in  making  a  uniform  mixture. 

Tinctures.  {Tincturm,  IJ.  S.) — Solutions  of  medicated  sobstaneG* 
in  alcohol,  or  diluted  alcohol.  They  are  usually  macerated,  at  or- 
dinary temperatures,  in  well-stopped  bottles,  frequently  agitating. 
Undiluted  (officinal)  alcohol  is  employed  where  the  substance  to  be  dis- 
solved is  insoluble  in  water, — as  renins,  essential  oils,  &c. ;  but  diluted 
alcohol  is  preferred  when  the  substance  is  soluble  both  in  alcohol  and 
water. 

Wines.  (^Vinoy  U.  S.) — Are  solutions  in  wine.  The  only  wines 
proper  for  use  are  Madeira,  Sherry,  or  Teneriffe. 

Spirits.  (SptrituSf  U.  S.) — These  are  alcoholic  solutions  of  vola- 
tile  principles,  and  are  prepared  either  by  distillation,  solution,  or  by 
maceration. 

Ethers.  (^jEthera^  U.  S.) — These  require  the  action  of  acids  on 
alcohol. 

Oir^. — The  dUlUkd  oU»  (Olea  Drstilhta,  U.  S.)  are  prepared  bj 
diatillation  from  the  substances  con taitiiug  them.  The  Jixtd oiU  (^Olea 
Fixa)^  by  expression ;  as  oHve  oily  &c. 

Syrups.  {*S^ruplj  U.  S.) — Preparations  in  which  the  medicinal 
substance  is  preserved  in  a  concentrated  sol)^tion  of  sugar.  Simple 
sj/rvp  consists  of  two  and  a  half  pounds  of  white  sugar  dissolved  io 
a  pint  of  water.  Medicated  syrups  are  made  either  by  adding  the 
proper  amount  of  sugar  to  vegetable  infusions,  dcooctions,  juices,  &c., 
or  by  adding  the  tincture  of  the  substance  to  simple  syrup,  and  afu*r- 
wards  driving  off  the  alcohol  by  the  heat  of  a  sand  bath. 

Honeys.  {MellltOy  U.  S.) — These  are  analogous  to  syrups,  the  dif- 
ference being  that  honey  is  employed  to  preserve  the  medicinal  sub*stance, 
instead  of  a  solution  of  sugar.  They  are  said  to  be  less  apt  to  become 
candied. 

OxYMELS  are  preparations  in  which  honey  and  vinegar  are  com- 
bined. 

Vinegars.  (Aceta,  U.  S.) — ^Liquids  in  which  distilled  vinegar  ii 
employed  as  the  solvent. 

liettjdes  the  above  forms  of  medicines,  whioh  are  employed  for  inter- 
nal administration,  there  are  several  others  which  are  used  exclusively 
as  external  applications ;  these  are  linlmenU,  ointmenftf  ceraietj  pia^ 
t€r»y  and  catuplasmM. 

Liniments.  {Linimenta,  U.  S.)— Oily  compoundB  intended  to  be 
Applied  to  the  auriaee  Vkj  VmXVAu^^  ot  V^^  laitAtaitiQ^  dothi  with  tben. 


OtMTMKNTB.  (  Cn^ueUfa,  U.  8.) — Soft  aolids  which  melt  it  th©  t«?iii. 
pertilare  of  the  b«>dj. 

Clhates^  (^Cerata,  U.  S) — These  are  rather  harder  than  oint- 
KuentA :  they  do  not  melt  at  the  tempcraiure  of  the  body.  SimpU 
cerate  cy»i)sista  of  fresh  l&rd  and  white  wnx. 

pLASTEJtR,  {Emplastra^  LI.  8.) — These  are  solid  at  ordinary  tern- 
pcrutures,  and  require  to  be  heated  before  they  cun  be  spread.  Tbej 
ftre  uaoally  kept  iD  roll^,  and  when  wanted  for  use  are  spread  up<>ii 
nUecpakin,  tinen,  niuslifii  or  eveo  paper;  a  small  margiu  biding  left  at 
Ibe  ed(;e8  Qoeoyered. 

Oataplasmh  or  Poultices. — These  are  anfl  noi«t  prcpararlcmSy 
intended  to  relax  and  soften  ihe  pirts  to  which  they  art  applied.  They 
ftre  tiAually  tnade  from  hrf'iid  and   ntilk,  flnx>^eed  meal^  &e. 

The  u^i^hfM  and  *^  reeoguifted  by  th^  Pharmaoopceia  in  the 

cotiipounditip  aiid    >.  _'   of    niedicinei   are   the    Apoth^t^f*tW 

wtf'jfUt  and   the  Ajtoiht^^tartti**  or  wint  meanur^,  though  ti»^  no 

purchased  and  sold  by  the  wholesale  dealer  bjr  the  Avoinfuj  tf. 

The  imperial  pint  of  the  British  Pharmaenpcria  (not  reco^ntiied  by  the 
U.  S.  Phariiiacop>oeia)f  contains  ftrrn/y  fluid  ounces.  The  eouiinoii 
pint  coiitainB  only  tiiifni  ount'es. 

The  following  are  the  denominations,  together  with  their  symbols, 

hich  are  employed  in  pref»!rip(iou  : — 

Pound,  &;  ounce,  3;  drachm,  5;  scruple,  9;  graiDf  gr. ;  gallofi| 
\^.  (coDgeriui<i) ;  pint,  O  (ootarius);  fluid  oaoce^  f3;  fluid  drachm, 
minim,  it[. 

A  drtfp  is  not  always  ef]uiva1ent  to  a  niintm^  since  if  iiiries  in  alie 
Acoording  to  the  nature  of  the  fluid*  and  the  shape  and  size  of  the  Te^ 
oel  from  which  it  is  driipped.  In  the  etise  of  water,  the  mintm  and 
ciro{i  are  the  same;  in  alcohol  there  are  two  drops  in  each  inioim;  {n 
•thoff  there  is  a  still  greater  difference.  CUoro/orm  contains  fVoHi 
2^0  to  300  drops  10  a  fluid  drachm, 

Beaidee  the  above  weights  and  measnr^a,  it  is  frequently  found  roo* 
vcLtent  to  employ  approjcimaiive  measurementSi  in  prescribing  medl* 
6inea     The  following  are  the  most  common : 

A  fianff. — estimated  to  bold  about  four  fluid  ounces^  (f^iv^)  er  a  g^lL 
A  witufflau^         *^        **  i«o  tiuid  ouficnaf     -        ('Aij  ) 

A  t*t6ie»pwfn  (cachUtit  mngniim)^         ...         {1,^  as.)  half  a  fluid 
A  lM9io«i(oechl«ar  partufii}^    .        ,        .        .        (C^.)  a  fluid  drachm. 


I 


n 


CLASSIFICATION  OF  MEDICINESv 


The  great  dtTertiiy  of  the  eflectt  of  difl'ereQt  medicines,  renderv  an 
attempt  at  their  elaaaifleation  very  desirable.  ClapMiflcations  of  medi* 
cinea  may  be  divided  into  empirical  and  raiionai  one*.  As  en  exam* 
pie  of  an  enipirico^l  claisific»tion,  the  alphalirtirai  order  may  b«s  rttcd, 
iinoe  this  method  ia  founded  on  narnca  whi(?h  are  arbitrary,  and  haim 
no  relaiiooito  the  bcKliiaa  which  they  are  intended  la  reprobeut  A.UI 
59  « 
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its  supposed  advantages — as,  for  example,  thai  of  facility  of  reference 
— may  be  obtained  from  a  well-coDStructed  index. 

The  rational  arrangements  are  such  as  have  an  actual  relation  with 
the  bodies  for  which  they  are  used,  being  founded  on  the  properties 
of  the  medicines  themselves,  or  on  their  mode  of  affecting  the  economy. 
Thus  medicines  may  be  grouped,  accordin^r  to  (1)  their  tennUe  pro- 
perties, as  colour,  taste,  and  smell;  (2)  their  chemicai  properties;  (3) 
their  natural-huttoriral  properties;  (4)  their  therapeutical  properties; 
(6)  their  physiohtgical  properties. 

Valid  objections  may  be  urged  against  all  the  above  systems  of  ar- 
rangement, with  the  exception  of  the  physiolotjiral  system,  which  is 
here  adopted,  as  being  the  safest  guide  both  to  the  student  and  prac- 
titioner. 

By  the  physiological  clarification  is  meant  one  founded  on  the  re* 
lation  which  medicines  bear  to  the  system  in  a  state  of  health.  Me- 
dicines may  be  arranged  physioloyicnlly,  on  two  principles, — according 
to  the  parts  or  organs  which  they  affect,  or  according  to  the  nature  or 
quality  of  the  action  which  they  set  up.  It  would  be  almost  impos- 
sible to  base  an  arrangement  exclusively  upon  either  of  these  methods; 
but  some  authors  form  their  principal  divisions  or  classes  of  medicinpa 
from  the  parts  acted  on,  and  their  orders  from  the  nature  or  quality 
of  the  effect,  or  vice  versa.  The  following  system  of  classification  id 
founded  upon  the  physiological  method. 

Medicines  may  be  considered  as  acting  cither  upon  the  solids  and 
Buids  of  the  body,  or  upon  foreign  matters  contained  in  the  body. 
This  affords  the  grounds  for  their  primary  division  into  two  separate 
classes :  most  medicinal  substances  belong  to  the  former  class. 

Of  those  medicines  which  act  upon  the  solids  and  fluids  of  the  body, 
some  may  exert  their  influence  upon  the  system  at  large,  either 
through  the  medium  of  the  circulation  or  that  of  the  nervous  sy^toni ; 
whilst  others  confine  their  operation  to  some  especial  organ,  as  the 
kidneys,  the  lungs,  the  skin,  &c. :  the  former  are  termed  general  re- 
medies; the  latter,  local  remedies. 

General  remedies  arc  divisible  into  three  orders :  stimulants^  which 
elevate  the  system  above  the  natural  standard;  sedatives,  which  (U- 
press  it  below  the  natural  standard;  and  alteratives,  which  act  by 
slowly  changing  the  nutrition,  and  thereby  superseding  diseased  action. 

Stimulants  may  be  divided  into  permanent  stimulants  and  diffusible 
stimulants;  the  former  include  the  two  ultimate  classes  of  astringenfK, 
or  medicines  which  excite  the  vital  contractility  of  the  tissues ;  and 
tonics,  which  increase  the  vital  tonicity  of  the  system.  Diffusible 
stimulants  include  the  two  divisions  of  arterial  stimulants  and  cerebrt*- 
nervous  stimulants.  The  latter  are  divided  into  cerebral  stimulants^  or 
stimulant  narcotics;  nervous  stimulants,  or  antispeumodics ;  and  ^Ji- 
cito-motor  stimulants,  or  such  as  affect  the  spinal  centres  so  u  especi- 
illy  to  excite  the  motor  nerves. 

iSedativeft  compriae  oti\)*  \\\c  \^^,^\Km«^jt  ^Uaaca  qT arterial  sedatives, 
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lometitiies  natoed    re/n^jferanfif  %nd    ntrvQu^  Medattvt*^  or  sedathe 

JjoCttl  re  me  dies  are  dividpd  into  thrtM!  orders;  thone  nfft^rting  (he 
Junctionn  ;  thog^  mffectimj  (he  onjanr^uitm  ;  and  (hoi^e  which  act  m*- 
ihanical/j^.  Tbe  tuediciucs  which  nffect  the  functions  include  the 
eight  following  olaftsea  :  emi^tict^  which  act  upon  the  slomach  ;  lathar' 
iic*f  which  act  upon  the  ioi^stttic^ ;  iiturctiejt^  which  iQcreiiKe  the  secre- 
tion of  the  kidneys;  iiinphircttri^  which  promote  perapiration ;  cjtj^r~' 
to  rant*,  which  increase  the  polmonary  tod  bronchial  secreliou^  orl 
faoititate  jt^  expulsion;  cmmmaijfHjuca^  which  fticilirate  the  tjQen«triial| 
diickarge;  ttialitfffMjum^  which  fitimulate  tbe  salivary  glonda;  and 
€rrhint!Jtf  which  increase  the  secretion  of  iho  na«al  luueotijs  metnhrmne/ 

The  medicines  affecting  the  organ iz.'i lion  comprise  the  three  oUases 
of  ryii'^Hn^ic*,  or  such  ai»  vesrcnte  or  blinter  the  skin  ;  rtdtc/acimft,  or 
inch  aa  inflame  the  skin;  and  miharutk$,  or  such  aa  deairoj  the  Ufa 
of  the  part. 

Tbe  medicines  opernttng  mechaniealtj  are  the  drmuJrtnta^  which  act 
by  protectinjr  the  surfaces*  to  which  they  are  applied,  from  irritadoo; 
emoilirnti,  which  HoWeu  and  relax  the  :skin;  uud  dilu€n(*^  mbkh  aoi 
by  diluting  the  fluidn  of  the  body. 

The  second  great  divL^ion,  embracing  siibataQees  which  act  on 
foreign  matters  within  the  body,  comprises  ooty  two  fiubdivistoo* : 
aiitariih,  or  mcdietnes  which  neulraliie  ucid  in  the  system ;  and  «fU< 
fhelmmiicif  or  such  as  destroy  and  expel  worms  from  the  aliiucatAry 
eanal.  ' 

The  following  table  presents  a  synopsis  of  tbe  foregoing  irrauge- 
ment.  It  b  the  one  adopted  by  Prof.  Wood,  and  somewhAt  modi&d 
by  Prof*  Carson, 


I 
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I.  suMTAHOBS  wirtcit  ACT  trroiT  Tiia  souths  avd  flitids  or  rum  body. 


Btjmulaiiti, 


Seda.ti?efl, 
AUrmtiYea. 


it 


PermaneDt, 


iAstriDgenta. 
Tonics. 
r  Arterial, 


DiffiiaiMa,       |  Cerehfo-nerroiia, 

iArterisl,  or  R«fHgeranta, 
Ntnfoue,  or  Sedative  Nmreetioa. 


{Cer«braU 
Nervous, 
£aeila*i&ot4Mr. 


Affrcting  the 
futictiona. 


'  Cmttlea, 

Cathartios, 
riiuretieSi 
Diaphoretiea, 
Expectorants, 
Eromenagoffuaa, 
dbtaitogaaa, 
,  £rrlii&«a. 
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Il 


Affecting  the  J  g  j^      ^j 
organixation.  ^gi^j^*;^^^.^; 


1 


Acting  me- 
ebanically. 


f  Demulcents, 
•I  Emollients, 
(  Diluents. 


n.    SUBSTANCES  WmOH  ACT  ON  FORIIGIT  MATTBB  DT  TBI  BODY. 

Antacids, 
Anthelmintics. 

The  claBsificatton  adopted  bj  Prof.  Biddle  has  reference  to  the 
action  of  medicines  upon  the  hioofff  the  secrettonsy  and  the  nervoug 
gjfstem.  Thus,  some  medicines,  as  iron,  mercury,  iodine,  acids,  alka- 
lies, and  others,  after  their  absorption  into  the  blood,  either  combine 
irith  some  of  its  constituents  or  in  some  way  modify  them :  they  are 
termed  Hoemattcs.  Other  medicines  pass  through  the  blood,  without 
rssentially  influencing  it,  but  in  their  elimination  frora  the  system  of 
the  secretions,  either  increase  or  alter  their  action ;  they  are  termed 
Kccriiics.  And  a  third  class  acting  little  or  not  at  all  upon  the  blood 
or  secretions,  direct  their  influence  to  the  nervous  system ;  they  are 
termed  Neurotici,  The  classification  based  upon  this  diyision  b  here 
l^iTea. 


I.  Nbubotics  (from 
Mvf*v,  a  nenre). 


II.  EocBiTics  (from 
<«irpivi(,  secretion). 


III.  HcKMATics  (from 
•ififl,  the  blood). 

IT.  Topical  Rbmbdibs. 


'  Narcotics, 
Antispasmodics, 
Tonics, 
Astringents, 
Stimulants, 
Sedatives, 
Spastica. 

(Emetics, 
Cathartics, 
Diaphoretics, 
Diuretics, 
Blennorrhetics, 
t  Emmenagogues. 

{Hcematinics. 
.\UeratiTes, 
Antacids. 
{Irritants, 
Demulcents, 
AnthelmintieaL 
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GENERAL  RKMEDIES. 
CLASS  L 

ASTRINGENTS. 

**  MEl>IctNE8  wbich  produce  contractility  of  tbe  living  tl«sfue».'* 
Tbb  efiVct  is  hy  soldo  a>crib€d  to  a  vttal  stiiuiiknt  tufluence  over  the 
orpatiic  coDtmctility ;  othera  attribute  it  rathvr  to  a  c/iemical  o[x'niii«ni 
Mpot>  the  albutiieu  and  gebitiue  of  the  tusuea.  ThQir  tfci^eral  cht^nncal 
eScct  la  ccrtaiuly  cuutrJllcd  by  vitalit^^ ',  but  their  local  cbcmioaJ  opcn^ 
tioii  is  mucb  the  same  a.^  upuu  detid  aniDial  miitt^^T. 

The  obvious  effects  of  astnogeota  are  cantructioD  and  sbriiiknig  of 
the  parts  to  which  they  arc  applied,  dtmiuutloo  uf  sccrv'tion^^  uud  of 
ht^uiorrhugic  discbargi  s,  a  harder  and  fuller  puU«j  together  with  greater 
tonicity  of  tbe  jnusclea. 

They  are  lised  chiefly  to  arrest  morbid  di>*cbarges,  whether  hemor- 
rhagic or  by  secretion  ;  hut  tliey  should  noi  be  prescribed  in  the  earlj 
or  inflamiuntory  eouditloD.  They  are  al&o  u^ed  in  diseasea  connetied 
with  relaxation  of  tbe  tissues.  Among  the  special  disordcra  calling  ft>r 
ibeir  employment  are  chronic  tUarrfwen  and  tf^scnferj/^  pasBiv^  httaor* 
rhat/eif  pro/use  bron^'hiaf  tiUchar*jc^  catarrh  *>/  tht  hUiiltlcr^  &C*  j  and 
htculfj/f  in  gouorrhoja,  leucorrhcBa,  oliris,  osceua,  and  ulcers, 

Ttiey  may  be  onnveniently  divided  into  the  two  cla^»o$of  Vegetablo 
and  Mineral  astringents.  Tbu  former  dejw  od  fur  their  a*tringcncy  on 
a  principle  common  to  all  of  theni,  named  hinnic  atid ;  the  Utter 
pocaoas  no  auoh  oommoo  pnuciple,  but  each  ooe  of  them  hi  {MSeiUiar  in 
Ita  alTecla  upou  the  system. 

YCGCTABLK  A8TRINaet9T«. 

AofDOM  Tannicum,  U.  S.  (  Ttinhit  Acid.)  —  Kxlsfa  in  Tegetabltt 
■atriogenta  in  oombinatioD  wiih  yafHc  acid ;  the  latror.  however,  i»  pro* 
duced  hy  tho  ozidatioD  fd*  tannic  acid.  Tannic  acid  is  be»t  obuitued 
by  the  actioo  of  commercial  autpburio  ether  on  powdered  galLt^  allowing 
it  slowly  to  percolate  through  thim;  the  water  of  the  ether  diaaoWii 
out  the  tannic  acid,  which  may  be  separated  by  evaporatioD. 

Ftfrp. — A  light  porous  hubatance^  of  a  yellowish-white  colour  j  Tcry 
aoluble  in  water  and  dilute  alcohol^  and  of  a  purely  lainogent  laatu 
There  are  two  varieties  one  found  io  galU,  oakbark,  &<!.,  oharaetet  iaeii 
by  yielding  a  bUe-blark  precipitate  with  tho  peraaltsof  iron  ;  the  other 
found  in  kino, ^..f  yielding  ^  tjrtrnish-hfack  colour.  JncomixUtUr*, — 
mineral  aoidsi  alkalies,  vegetable  alkiilies,  the  pcrsatta  of  iron,  and 
gelatioe.  It  acta  on  the  ayatem  aa  a  ^ure  aalringnnt;  — useful  iu 
diarrhcQA  and  some  forma  of  local  hemorrhage.  DoaOi  S  to  5  gralua 
throe  or  fotu"  Umea  a  day. 

Oak  Bahk.     (QurrcHf.)  —  The  ol&oioal  tirxetiea  of  oak  bark  is% 
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the  Q,  aUfa,  U.  S.,  or  white  oak  hark,  and  Q.  ftncforia,  U.  S.,  or  Hack 
oak  f/ark;  though  other  species  may  contribute  to  furnish  the  shops. 
White  oak  bark  is  recognised  by  its  whituh  epidermis  and  superficial 
furrows ;  internally,  it  has  a  light-brown  colour  and  fibrous  texture ; 
taste,  bitter  and  astringent ;  doe^  not  tinge  the  saliva.  Black  oak  bark 
is  darker  coloured  externally,  more  deeply  furrowed,  has  a  more  bitter 
taste,  and  imparts  a  yellow  colour  to  the  saliva  in  consequence  of  its 
containing  a  peculiar  principle,  quercitrine  ;  this  principle  renders  the 
bUck  oak  bark  valuable  as  a  dye.  Both  impart  their  virtues  to  water 
and  alcohol.  They  contain  tannic  and  gallic  acids.  Not  much  used 
internally.  The  white  is  astringent;  the  black  frequently  purges  from 
the  irritation  it  causes.  Oak  bark  is  employed  externally  in  the  form 
of  bath  for  marasmus,  or  chronic  diarrhoea ;  also  as  a  lotion,  or  poul- 
tice, to  indolent  and  gungrcnons  ulcers,  and  as  a  gargle  in  sorc-thr(»at. 
D«»He,  of  powder,  30  grs. ;  of  the  decoction  (Decoctum  Quercu*  AlUt^ 
U.S.),  f  3ij  ;  of  the  extract,  10  to  20  grs.  The  oak  leaves  and  acorns 
are  also  astringent ;  the  latter  have  been  used  in  scrofula. 

Galls.  (CaZ/er,  U.  S.)  —  Excrescences  produced  by  the  puncture 
of  an  insect  upon  the  young  twigs  of  the  Quercus  ivfectoria^  a  native 
of  Asia  Minor.  The  market  is  chiefly  supplied  from  the  ports  of  tho 
Levant ;  they  arc  named  Ah^>po  yatf*.  There  are  two  varieties,  the 
blue  and  the  white;  the  former  are  the  smallest,  mo.<it  compact,  and 
most  valuable ;  the  latter  are  of  a  yellowish-brown  hue,  lighter,  and 
have  a  perforation  which  indicates  that  the  insect  which  they  contained 
has  made  its  escape.  The  blue  galls  are  to  be  preferred ;  they  are 
round,  but  with  a  tuberculated  surface,  have  a  flinty  fracture,  no  odour, 
a  bitter  and  very  astringent  taste,  yield  their  virtues  to  water  and 
alculiol ;  they  contain  much  tannic  and  some  gallic  acid.  Incompa* 
tiblt's, — the  sjiue  us  of  tannin. 

UikiS.  —  Chiefly  externally,  in  the  form  of  decoction,  as  a  gargle,  or 
lotion  ;  also  as  an  ointment  (^Unguent  Gallse,  U.  S.,)  for  piles,  l^e, 
of  powder,  10  to  20  grs. ;  of  the  decoction,  f  3ij.  Tho  tincture  (^Tinct, 
<?«//«,  U.  S.)  is  chiefly  used  for  a  test. 

The  sifrup  is  used  in  chronic  diarrhcea. 

Kino,  U.  S.  —  An  extract,  or  an  inspissated  juice  of  certain  trees. 
Several  varieties  are  noticed:  1.  East  India  or  Amboyna,  from  Ptcro- 
carpus  margupium  ;  2.  African  —  supposed  to  be  the  product  of  the 
PterocarjyHs  eritiacrM,  of  Senegal ;  3.  Jamaica  or  West  India — derived 
from  tho  Coccol^jha  uvifcra  ;  4.  Botany  Bay,  —  the  concrete  juice  of 
the  EucalyptM  resini/cra;  5.  Canccas. — The  one  found  io  our  mar- 
kets is  the  Ambiiyna  or  East  India.  It  comes  in  small,  irregular,  angu- 
lar fragments,  of  a  dark  reddish-brown  colour,  shining  fracture,  no 
odour,  but  a  very  astringent  Uste.  Soluble  in  water  and  alcohol. 
Active  principle,  that  variety  of  tannic  acid  which  affords  a  greenish- 
black  precipitate  with  the  pcrsalts  of  iron. 

l/aet.  —  Oue  of  i\io  iuoa  ^ash^  vsAisraiS^^^  ^  %11  tht  utriDgeDts; 
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nplayed  frequrnUy  with  chulk  and  laudariuro  in  dtarrbcda  and  dvicn* 
Uity,  oot  atUfadeii  with  iufliiiitmntioii ;  :ilti^i>  in  poMive  hemorrhages, 
Ifucorrbooft,  iitid  diabcicii.  Doso  of  powdiT,  10  to  30  f^n*}  af  the  in* 
fujiion  (3ij  to  f  3vj  wator),  C^m*  j  oi*  the  tinotare  (  Ttmi,  Kuio^  U,  8,) 
f  tka.  to  f  3ij«  Kiuo  i^  used  cicternnlly,  se  an  injection  in  gonorrhcMi 
kuoorrhiiaaj  and  h^jiuorrbagea;  also  for  itiduknt  uLce». 

Catechu,  U*  8. — Extract  of  the  Aeaem  catechu^  a  thorny  troe 
growing  in  HindoataD*  Procured  by  malciiig  a  decoction  of  the  woodp 
and  then  evapo rating 

to     a    proper     eon-  Pig.  Ht, 

atstence.  Formerly 
called  Terra  JajK^ 
fiiVa,  from  its  sup- 
poaed  earthy  origin. 
There  are  several  v^a- 
rieties  of  Catechu , 
one  of  which  is  de- 
rived from  tbo  Betel 
mut,  und  another, 
ealled  cutch^  or 
Oamhir^  from  the 
Untaria  gamhir  of 
Samatra. 

Prup, — Irregular 
maMea  of  various 
aiaes  \  colour^  exter- 
nally, rusty  bruwoi 

lighter  wilhhi ;  taate,  bitter  and  aatringetit  ^  active  ingredient,  the  aan^ 
Tariety  of  taooiu  as  is  found  in  ktno^ — which  it  reaemblea  very  niuell 
in  all  ita  propertita.  It  also  oonlaioa  a  principle  called  V^k!chu^ 
acid, 

U*e4. — Same  as  kino,     Bofe  of  powder,  10  to  30  grains. 

The   compound    iufu.««inn   (^Infugnm,   Cateehu    '  '''tm^  U.  8.) 

eonuilns  ^as  of  catechu,  3j  of  cinnamon,  and  Oj  <  i  \\ut«r^  it  ia 

ui*€!d  in  br>weKaffectiooa ;  doae  fSaa-j.  The  tifututt  l^  prefemhle  to 
lh«  tincture  of  kino,  in  ooDsequenoe  of  not  gclofini»ing;  duae,  ftfj^ij* 
Trrtthtt  of  catechu  are  employed  for  relaxed  uvuta. 

R II  ATA  NY.  (AVftmm'a,  U.  S.) — Kiiot  of  the  Kram^ria  fritinftia^ 
a  small  shrub  growing  in  Peru  and  Braxil.  The  root  is  bnnchiu|r, 
and,  IS  found  in  the  shops,  is  in  pieces  of  various  sixen,  fran  ilia 
tbicknan  of  a  quill  upwards;  colour  ex  torn  ally  ^  dark  r«ddihh-bri)wo  $ 
talher  lighter  within;  taste,  bitter,  astringent,  and  fiwe^tish ;  activa 
principle,  tannic  acid,  which  nr sides  most  iu  tho  cortical  portion  ;— 
imparU  its  virtues  to  water  and  aloohol. 

Cars* — Same  as  ihose  of  kino ;  a  atrong  and  good  astringent  Th« 
•Itarnal  application  is  very  usoful  in  jiuurt  o/T  ihe  hhub^ — tha  sain- 


Camp^hronum^  a  1arg€  tree  growing  in  Sfe 
iropjcal  America.  It  ia  ituported  in  the  for 
long;  has  s  dark-purplish  colour  extemallj,  i 
ternidlj.  It  is  much  used  asadjewood;  1 
fonn  of  raspings  J  odour,  slight;  tajjte,  sweet 
tains  a  peculiar  eoloQfiiig  prindple  called  h^ 
also  some  tannin. 

Uus. — A  liiild  aatringont ;  useful  ia  the  1k« 
GiTen  in  decoction  and  extract |  dose  of  foJ 
fctiy/i,  U.  S.),  6tj;  of  the  latter  (^b'/racfttm' 
to  30  gra.  ^ 

The  iDOpt  important  indigenous  astringeii 
BlQckberry  root^  Pipsi^eway  and  Uva  Urst,    ' 

CftANEKBlLL.  (Geravium^  U.  fi.) — Rhizod 
cu/afum^  a  fimall  perennial  plant  growing  in  i| 
called  croic/vaty  from  the  shape  of  the  leaf, 
about  a  quarter  of  an  inch  thick,  and  furnishi 
lour,  externally,  brownigh  ;  lighter  within;  no 
Virtues  depend  on  tannic  acid,  and  are  extras 

U»e9. — An  excellent  simple  afitringent;  eml 
practicci  particularly  in  cases  of  children,  to 
boiled  in  nnlk>  Dose  of  powderi  20  to  30  g 
infusion,  fjj  to  f§ij. 

Blackberry  root.  (EuIah  vWotug,  U. 
(^Rnfma  trivialu,  U.  8.) — These  two  roote  are 
perties  and  uses.     Thej  occur  in  pieces  of  var 
ish  colour,  covered  with  a  thin  bark,  whioh  i 
tife  principle,  tannic  acid. 

Cset. — An  cxcelleot  domestic  agtriogent,  mj 

~^        and  dysentery ;  also  in  the  latter  Btj| 
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fcrcrat  ofrct  stemSj  from  four  to  cipbt  incbei*  high.  The  kmvrs  nre 
111)  »ut  an  iticb  auij  d  h^iif  long,  ficrrated,  ot*  n  grt'eti  colour.  When 
Urumed^  And  m  ihe  fn^b  stiit^^  tbey  emU  an  aromatic  odour.  They 
retaiu  thvir  green  oolour,  if  well  dn&L  Taste,  hitler,  astriugent,  and 
aroniAtic ;  water  and  alcohol  extraot  its  Tirtues,  which  depeDd  oq  tan- 
u  and  a  hitter  extractive. 

[/»e$. — Cbicij  m  a  mild  alteratire  tonio  id  serofuloaa  com^laintity 
ttid  in  diieases  of  the  urinary  organs*  also,  id  dropsy,  atteDded  with 
dy.«pep!^ia  aud  d*ibility.  It  is  he»t  given  in  the  furtn  of  decoction  and 
extnict.  Doses  of  the  former  (^Decocium  CAiiwo/jAtVcr,  U.  8.),  fjiv^ 
several  times  a  day ;  of  tbo  latter,  20  to  30  grs*  Aq  esoelleut  mode 
of  administering  pip^i^&ewa  h  in  the  form  of  Wr^  made  by  addiog 
inola58e9^  ging*-'!*!  ^^^  yea^t  to  the  decoction.  A  good  tn/unon  IB 
obtained  by  disiplacemuot. 

UVA  Ursj,  U.  S. — LeaveB  of  the  Arttottaphyhs  Vim  Urn,  or  htar- 
hfrry^  a  small,  trailing^  evergreen  ifhrub^  growing  in  the  Dortbern  part^ 
of  bcitb  eontineots.  The  leaves  are  obovate,  al>:iut  half  an  inch  in 
lengthy  thick  and  entire,  a  gixni  deal  resembling  the  box  leavej.  They 
Are  apt  to  be  adnltiu'rared  with  the  leaves  <>(  the  red  whortleberry.  No 
odour  when  fresh,  but  acquire  the  snell  of  hay  by  drying;  taMe, 
bitter,  astringent,  and  sweetish ;  virtues  are  yielded  to  aicohol  and 
water,  and  depend  on  tannin  and  a  bitter  extractive. 

^W. — Chiefly  in  disordera  of  the  urinary  organs,  as  catarrh  of  tho 
bladder,  chronic  nephritisi  diabetes,  and  inconttDence  of  arine.  It  is 
not,  however  I  a  certain  remedy.  Dooe  of  powder^  20  gr»»  to  3j^  throe 
times  ft  day;  of  the  decoction  (DrctKtum  Uvas  Unif  U»  8.)i — nwide 
h^  boiling  3j  to  Ojsa  of  water,  down  to  Oj,  f  3J  to  f  Jij. 

There  are  a  few  other  vegetable  astringents,  which  arc  occasionallj 
ployed  r  these  arc  the  rind  of  the  Pomegranate  (f/runa/i  /Vu«*ftu 
hrtejt)^  the  bark  and  unripe  fruit  of  the  rersimmoD  {^Diofp^ro»)^  aud 
f  Bi8t4irt  and  Tormentil  roots. 

The  Rtt^a  Gallkn^  or  Red  rose  leaves^  is  also  astringent;  the  con 
iion  ^Vmi/atio  Rimr^  U.  S.),  and  tho  ct>m pound  infui^iun  (ln/u»um 
'o«e  comfHmtum^  U.  S,)»  are  officinal.  The  con/eHttm  is  made  by  in- 
>r|Nirating  powdered  rsd  foscm|  sugar,  honey,  and  rose-water  together. 
he  comjHjttHft  itt/uiirm  contains  some  dilute  sulphuric  aeid,  which 
nders  it  slightly  rofrigrrant  The  Hundred-leaved  Rose  {Rom  eem 
f'4ifi^  U.  8.)  is  ootttstringent.  The  Utter  species  furnishes  tba  roso- 
at«r  {Atpia  Rime,  IT.  S.)  of  the  shop<»,  and  tho  Vnijuaaum  Aqum 
!,  U.  S.  or  c^d  cnam, 

Mi:!ifiEAi:.  ASnUNOKNTB. 

Lead.  (Phtmhum,  U.  8.)^Not  employed  in  medicine,  in  the  mo- 
■Wtic  state.  \i»  prepiiratious  are  characterised  by  the  union  of  astrin- 
Igent  with  sedative  pmpcrtk^s^  and  they  may  all  be  regarded  as  poison- 
l^ias  in  over-doeMi,  with  the  exception  of  the  sulpkaUf  which  ia  ex- 
I  Iremely  insoluble.  Tho  pciiso&ouB  ifiiprci^ioQ  ntaj  be  produced  in 
60 
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modcff,  cither  by  their  being  absorbed  into  the  blood,  and  then  acting 
upon  the  nervous  centre!*,  or  by  their  local  irritant  action.  Lead  is 
very  apt,  when  taken  in  improper  quantities,  to  cause  a  series  of 
symptoms  called  chronic  lead  poinoningy  of  which  the  most  prominent 
is  coUca  Pirfonum,  or  painters*  rolir ;  this  is  attended  with  loss  of 
appetite,  painful  and  constipated  state  of  the  bowels,  acute  pain  about 
the  umbilicus,  with  a  knotty  feel  of  the  abdominal  muscles,  followed 
by  general  cramps,  convulsions,  and  dealh.  Another  symptom  of  lead 
poisoning  is  paralysis,  most  generally  of  the  upper  extremities,  deno- 
minated lead  pah}/.  These  poisonous  effects  are  generally  the  result 
of  long  exposure  to  the  fumes  of  melted  lead,  and  are  usually  met  with 
in  workmen  of  lead  factories,  painters,  solderers,  &c.  The  iodide  of 
potussium  has  lately  been  recommended  as  an  antidote  for  chronic  lead 
poisoning.  It  is  believed  to  dissolve  the  compounds  formed  by  load 
with  the  tissues,  and  then  to  carry  the  lead  with  it  out  of  the  system 
by  the  secretions. 

In  cases  of  poisoning  from  the  irritant  action  of  the  soluble  salts  of 
lead,  taken  into  the  stomach  in  over-doses,  some  soluble  sulphate,  afc 
Epsom  or  Glauber's  salt,  is  to  be  administered. 

Lithnrt/e.  (Finmbi  Oxidum  Semivitreumy  U.  S.) — Prepared  in  the 
extraction  of  silver  from  the  argentiferous  galena.  It  is  in  the  fonn 
of  small  senii-vitrified  scales,  of  a  flesh  colour.  They  usually  contain 
4omc  carbonic  acid.  Its  chief  use  is  in  the  preparation  of  L^ad 
Piaster  (Emplastrum  Plunibi,  U.  S.),  made  by  boiling  together  lith- 
arge, olive  oil,  and  water;  it  consists  of  an  olro-martjaraie  of  lead. 
It  is  the  foundation  of  most  of  the  other  plasters. 

Carbonate  of  Lead,  (^Fiumiji  CarhtmaSy  U.  S.) — Called  also  White 
Lead.  Prepared  by  exposing  lead  in  thin  sheets  to  the  action  of  the 
vapours  of  vinegar,  at  the  temperature  of  fermenting  manure :  the 
vinegar  furnishes  oxygen  and  acetic  acid,  by  which  a  suhicctate  is  first 
formed ;  and  the  decomposing  manure  yields  the  carbonic  acid. 

Prnp. — A  white,  heavy,  insoluble  substance,  without  smell  and 
taste ;  one  of  the  most  poisonous  of  the  salts  of  lead ;  not  used  as  a 
medicine  internally;  occasionally  applied  to  excoriated  and  burnt  sur- 
faces; used  also  in  the  manufacture  of  the  plaster  (Empfastrum 
Plumhi  Carhonatis)f  made  to  imitate  Mahy's  Plaster.  It  Is  applied 
to  bed-sores.  The  ointment  (  Cnf/uenfnm  Plumhi  Carhonatis^  U.  S.) 
is  used  for  excoriated  and  abraded  surfaces. 

Acetate  of  Lead,  (^l^umbi  Acetas,  U.  S.) — Sttgar  of  Lead, — Pro- 
ptirod  by  dissolving  litharge,  or  the  carbonate,  in  distilled  vinegar,  by 
tlif^  aid  of  heat. 

Prttp. — A  white  salt;  crystallizes  in  needle-shaped  forms;  odour, 
poeuliar;  taste,  sweetish  and  astringent;  effloresces  on  expo8ure; 
pt^rfectly  soluble  in  pure  water,  but  gives  a  turbid  solution,  if  there  bo 
any  carbonic  acid  present.  This  may  be  remedied  by  a  few  dropa  of 
diatllled  vinegar.  Incompatibleif  the  mineral  acida  and  their  aolahle 
ttiirsy  the  alkalies.  alkaWae  cm\u^iA4^x\M«Aft£«^aad  TegeUble  utrin* 
ftiuia. 
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Uitein — Internallj,  in  hcmorrbagc8»  particularly  ha^mopt jsid ;  alio 
ID  i^ticntt^r^'j  cholera  iufuutuiu^  aud  ia  cf^rUiiii  disurJcrs  of  the  luu- 
oouf»  uieiubruDe  of  the  atoinach,  as  in  ^^elluw  fcvor^  nnd  malignaut  re- 
uiitUiDrD  aod  iiitcriiiitteuts.  Dose,  gr,  as  to  gr.  g,  every  tivo  or  throe 
huurs,  according  to  c ire um>ta nets.  Uieti  very  much  lu  n  topicul  sp- 
plicatioD,  punicuUrly  in  iDtiatnmations  of  the  luucous  luvmbmnei^  and 
the  skiu.     The  iitrength  of  the  Holutioo^  for  luui'OUd  mw  U 

from  ^r,  as  to  gr.  ij  iu  i'3j  of  water;  lor  tLu  tiiiUiid  nkiUj  ;.«  cd 

iu  Oj  of  water* 

ibWu/it^ri  <//'  the  Snhac€tate  of  Lead, — Lt^uor  Plumbi  Suhacftati/tj 
D.  S.  ^ — i^Goulai'iV$  Ejiiract.^ — l^reptred  by  boiling  together  equal 
quantities  of  eugar  of  letid  and  litharge.  It  is  not  uniforui  in  ita 
Krtrigth^  var}iug  with  the  quantity  of  lead  contained  in  the  preparftp 
tion.  It  b  a  colourless^,  limptd  fluid^  having  a  Bweetisb,  astringent 
ta&tc.  It  is  decomposed  by  wbatever  ia  iueompatible  with  the  acetatei 
and  also  by  guui  and  Mtarcii«  ll  uiuat  be  preserved  in  clo»ely-4top]>ed 
bottles,  to  keep  it  from  the  carbonic  acid  of  the  air. 

6W. — Never  internally  j  extcrually,  diluted,  to  Fpruins,  bruiseii 
burns,  and  ulccri^p  in  the  proportion  of  3ij  ur  oii]  to  the  Oj  of  water. 

Lead  WaUr,  (Lf^ttor  Plumbi  ASuLutLtufia  I/iialuSf  U*  8.)  —  Con- 
iaiuj»  oji  u>  Oj  of  water.     U^ed  for  sprains,  ko. 

Gov  la  I'd ' «  C V  ra  te,  —  (  Ctm  i  u  m  Ph  #/i  f*  *  *S w  bavetaln,  U.S.)  —  li 
made  by  boiling  together  Goulard's  extract,  white  wax,  olive  oil,  and 
caiupbor;  it  i^i  an  excellcut  appiicatiou  to  abraded  surfaces^  and  to 
bliatera  not  disposed  to  bual. 

The  iodide  and  nitraU  are  aUo  officinal. 

Alum.  (^Alummf  V.  S.) — Cbetnlcally,  a  double  sulpbate  of  alumina 
and  potttfisu;  sonietimes  found  native,  ibougb  u^aally  niado  artitieiaily,  #] 
either  from  soiue  of  the  native  onn  of  :iluui^  or  by  a  direct  combination 
of  ibe  elements.     Some  varieties  of  aluui  contain  sulphate  of  soda,  or 
Dulphate  of  ammonia,  instead  of  6ul|ihate  of  potasaa. 

Prtjrp. — A  white  crystuHine  fialt,  ?ligbtly%ftioreacent,  crystalUzeJ  tQ 
regular  octahedrons:  ta£ie|  sweetish  and  astringent;  very  aoluble  io 
hot  water,  whioh  deposits  crystals  on  coaling;  reddens  litmus;  when 
heated,  undergot^s  the  aqueous  fuMon,  and  is  converted  tuto  dried 
alum  i^Alumen  Sxniccafumf  V,  S.)  The  alucu  of  oooimerce  generally 
contaiuij  some  iron  as  an  impurity* 

lHromj*a{iUe4, — ^Tbe  alkalies  and  their  carbonates,  lime-water,  mag- 
Desim  and  its  carbonate,  sug?ir  of  lead,  and  tartrate  of  potass. 

U^eM. — A  powerful  aMringent,  both  general  and  locuL  When  long 
usud,  it  b  apt  to  injure  the  organs  of  digestion.  Large  doses  occaaiou 
irritation  of  the  stomach  and  bowels,  aud  even  inflauimaiiiiQ*  Qtveu 
internally,  iu  bemorrba^e^j^  particularly  of  the  uterus  lod  luogff;  a!sa 
iu  coiica  PictoQuiUi  where  it  is  Mippf»i«ed  to  do  gooil  by  a  chemical 
action  ;  fonuerly  uiwd  in  intcnnitti'nt«.  Its  nauseant  effect  is  best  obvU 
at«d  by  ei  it  with  arumaciea  and  opiuui.     Ktuployed  extern 

Dally  as  &a  at  to  the  throat  iu  inflammation  j  ahio  to  arroil 
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Blight  hoinorrha<^y  as  in  epistaxis,  and  bleeding  from  leech-bites; 
alHo  as  an  injection  in  leucorrhoea  and  chronic  diarrhoea,  and  aa  a  wash 
to  indolent  ulcers. 

Alum-curd  is  made  by  rubbing  up  alum  with  the  white  of  ao  egg  \ 
used  in  conjunctivitis. 

Alum-whcy  is  made  by  boiling  Sij  of  alum  in  a  pint  of  milk,  and 
■training;  dose,  f  3ij. — Dose  of  powdered  alum,  5  to  15  grains  several 
times  a  day ;  in  hemorrhages,  the  dose  must  be  much  increased.  Alum 
is  Bomctiiucs  used  as  an  emetic. 

The  preparations  of  copper,  zinc^  and  silver  are  also  astringent ;  but 
as  they  are  also  tonic,  they  will  be  spoken  of  under  the  latter  head. 


CLASS   !!• 

TONICS. 


Tonics  are  medicines  possessing  the  power  of  gradually  increasing 
the  tone  of  the  muscular  fibre,  when  relaxed,  and  the  vigour  of  tlie 
body  when  weakened  by  disease.  Muscular  power  and  tonicity  are 
not  always  associated;  the  furuier  may  be  increased  under  excitement, 
where  there  is  actual  debility.  Thou*rh  resembling  astrinfrents  in  some 
of  their  effects,  they  do  not  produce  corrugation,  except  when  com- 
bined with  the  astringent  principle.  They  resemble  the  stimulants  in 
the  fact  of  acting  on  the  system  through  the  medium  of  the  nervuus 
system ;  but  they  differ  from  these  in  the  slowness,  as  well  as  the  per- 
manency of  their  effects.  Tonics  increase  the  powers  while  mere 
'  stimulants  only  produced  increased  actum.  Carried  to  excot^s,  they 
are  productive  of  debility ;  and  if  used  in  a  state  of  health,  they  act 
injuriously,  causing  an  excitation,  followed  by  a  proportionate  decree 
of  debility.  Tonics  are  particularly  indicated  in  functional  disorders 
of  the  digestive  organs,  as  dyspepsia,  and  in  the  convalescence  from 
acute  disorders.  Bitterness  was  at  one  time  supposed  to  be  an  essential 
condition  to  constitute  any  remedy  a  tonic;  and  although  it  is  true 
that  nearly,  if  not  quite  all,  the  vcffctablo  tonics  have  a  bitter  taste, 
still  the  fact  that  the  mineral  tonics  are  not  bitter,  would  serve  to 
prove  that  bitterness  is  not  absolutely  indispensable  in  a  tonic  medicine. 

Tonics  produce  their  effects  either  through  the  nervous  system,  upun 
the  tonicity  or  nutrition ;  or  by  a  direct  impression  upon  the  stomach, 
enabling  it  to  perform  the  digestive  process  better,  and  bo  to  preparu 
a  more  nourieihing  material  for  the  blood. 

They  may  be  conveniently  arranged  under  the  two  ordera  of  Vcgo- 
table  and  Mineral  tonics. 


These  may  be  d\V\de&  vhXa  \,  xVa  ^\\si^  qv  Pare  Bitten ;  2,  Bi|i 
«  of  Peottliar  PropftTliea •,  ^,  ^umxi\wA^w«» .  V^  KxnuaM^ 
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he  n)f>di6cation  may  be  cansad  bj  «oiiie  property  inherent  In  the 
WiiteT  priuciple,  U£  in  the  Peruviao  lirk;  or  it  niaj  he  ciiufled  bj  tho 
prcHeucc  of  tkjme  ^tituulatiDg  volatile  oil,  a^  in  Bcrpentjinii;  or  of  S  te- 
dtttiTC  priDdplo,  as  lu  the  ease  of  wiJd-cLorry  bark. 


am  FLB    BITTEES. 


The^e  merely  inerciiae  the  appetite  and  promote  diprcstion,  withnnt 

loreosiog  the  eircalation.  They  are  especially  useful  in  dyspepsia 
and  in  cooTaleeconce. 

QOAmiAf  U.  8. — Wood  of  the  Quama  amara,  and  StmarutMi  rx^ 
eel^a^  trees  growing  in  South  America  and  Jamaica;  the  forujcr  ia 
uot,  howeverp  now  in  use.  In^portod  in  btlietSi  which  are  ne!ir1y 
white,  very  light  m  texture,  no  oduur,  and  a  pure,  ioienscly  hitter 
taste.  Kept  in  the  shops  in  the  form  of  cbipd  or  raspings.  Oouf^ina 
a  peculiar  bittcT  principle  called  quamn.  Cold  water  and  alcohol  ex* 
tract  its  virtues. 

U*rs. — A  pure  bitter  tonio;  does  not  excite  the  system ;  ipplicablo 
in  simple  dyf^pepsiti,  and  in  convaleaeeuce  from  acute  diaordcra.  Uicd 
in  South  America  in  tlie  treatment  of  remittent  fever. 

Dose  of  powder,  20  grains  to  Jj  J  of  the  infusion  (In/usvm  QuaMimt 
U.  8),  made  with  ^ij  to  Oj  of  cold  water,  fjij;  of  the  extrjict  (£!af- 
traetum  Qxtnmi^^  U.  B.\  gr.  ij  to  gr,  v;  of  the  tincture  i^Tinciura 
QurtMliB,  U.  SO,  f$)  to  f3ij. 

Stmaruba^ — the  bark  of  the  Si'marttha  «yJSriVf<i/M  posRessea  Upper* 
lies  similar  to  thoee  of  quassia,  and  may  be  sub«tituted  for  it 

CoLUftlBO. — (OiJomha,   U.    S.)— lloot  of  the    CoccuJm  pnimafus 

^--  844),  a  climbing  pbnt,  growing  in  Mosambique,     The  root  b 


Fii.  S44 


erennialt  constating  of  a  main  body  and  numcroof  dbita. 
rlKa  dog  up  by  the  natives,  ia  sliced  trunsvenely^  aud  drttd 


The  fooc 
Pomid 
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in  the  shops  in  circular  or  oval  diskt^^'froin  half  an  inch  to  two  inches 
in  diameter,  and  from  a  quarter  to  three  quarters  of  an  inch  in  thick- 
ness. The  epidermis  is  wriukled,  and  of  a  hrownisb  colour;  beneath 
this  is  a  yellow  cortical  portion,  and  within  this,  the  shrunken,  whitit$h, 
medullary  part.  It  is  liable  to  be  attacked  by  worms,  trom  the  starch 
which  it  contains.  Odour,  sliprhtly  aromatic ;  taste,  bitter  and  muci- 
laginous. Should  not  be  kept  in  the  state  of  powder,  from  its  liability 
to  attract  moisture.  Water  and  alcohol  attract  its  active  properties, 
which  depend  on  a  peculiar  principle  called  colomhin, 

J^'op. — A  mild  and  excellent  tonic;  a  good  remedy  in  simple  dys- 
pepsia, in  the  sick  stomach  of  prep^nancy,  and  in  convalescence ;  also  in 
the  declining  stages  of  dysentery  and  diarrhcna.  Often  given  with 
purgatives  and  aromatics. 

Dose  of  powder;  10  to  20  grains;  of  the  infusion  (Tn/usum  Colom- 
bo, (U.  S.);  made  with  Sss  to  Oj  of  cold  water^  f^)  to  f^ii  *  of  tho 
tincture,  (  Tine,  CoIomb(P,  U.  S.),  foj  fSij. 

Fig.  845. 


r?T  NTT  AN.  (Crvtinna,  IT.  S.T — Roof  of  the  Gevfinva  Iitfm,  a  T>eren- 
•ni.-il  plant  (Fijr.  845),  from  the  numntninous  regions  of  Southern  Europe* 
It  conies  in  pieces  of  considerable  length,  Hometimcs  sliced  longitudi. 
nally,  twisted  and  much  wrinkled  externally,  and  of  a  reddish-brown 
colour;  yellowish  within;  of  a  spongy  texture;  odour,  feeble,  and 
pnmcwhat  peculiar;  taste,  veir  bitter  and  sweetis!! ;  colour  of  powder, 
yellowish.  Water  and  alcohol  extract  its  virtues,  which  depend  chiefly 
on  a  peculiar  cr}'stalline  bitter  principle  called //m^onrii. 

Prep, — A  pure  simple  bitter,  much  employed  in  dyspepvia,  partici^ 
larlj  in  the  form  of  iiifwQn,tDAAeii\^w»LTj^^w^^Tb^aBd  ginger. 
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dcr  is  ofteo  coDibiuod  with  iron  mnd  purgatives.     Geo  dan  is 

iy  stimulant, 

of  pnwder,  10  to  40  praios;  of  the  itifusion^  mfide  with  3j 
to  Oj  of  cold  or  hot  watt-r,  f  3ij,  The  cum  pound  iurusiou  ilti/uMnm 
tOenliantt  Comjmitifuni^  \],  S. ),  c^iitaina  oran^e^pe^l,  coriander  »eed*, 
sod  a  littla  dilute  alcohoL  The  t'lnniUTe  {Tinctura  Gentiantw  C^rn- 
,^dta^  U.  S.)i  cootaiNS  cardamom  aced  and  oniDg«*pe«l;  and  ia  one 
of  Ihe  host  of  the  bitter  tiocturea;  do«ie  fjj  to  f3»j-  The  extraci 
i^Kxtntrtum  Gcntianie,  U.  S*)  la  used  iti  the  dose  of  5  to  80  graioa. 

White  Gentian — the  root  of  Gentiana  purpurea^^B  ooo&aionallj 
seen  ID  the  markets. 

The  Ameriean  Cohimho  (FraserOf  tJ.  S.)^ — root  of  the  Fratrra 
WtilUri  —  IS  an  indigenous  Gentiati,  growing  west  of  the  Alleghuny 
Mountaina*     Ita  properties,  kc.f  resemble  those  of  Geotiaii. 

Gold  Thread.  (Copti$,  V^^O^^^^  of  the  Ctjpds  tn/olia,  a 
allf  evergreen ,  herbaceous  plant,  in^win;^  in  New  Eugtand.  The 
plant  much  re!»embles  a  atrawfcrry  vine,  and  has  a  thin  interlaced  root, 
of  a  golden-yellow  colour.  In  ita  general  properties  it  strongly  resembles 
quasMa ;  iL^  virtue  depends  on  a  bitter  extractive.*  Best  given  in  in- 
fusion, made  with  3ss  to  Oj  of  water;  used  sometimes  as  a  wash  in 
apbthouf^  8nre  mouths. 

The  Hahbatin  anyulariSy  or  American  tentauTjf  (Sa^thatin^  V,  8,), 
is  another  excellent  indigenous  tonic,  having  properties  refeembling 
those  uf  the  above  named  simple  bitters.  It  is  generally  u^d  in  the 
forui  of  infusion. 

TeoRorauwoRT  —  Boneskt,     (^Eupofonnmy  XL  8.) — The  herb 

Svptt/oriuni  prrfuHofum^ — an  indrgennus  pen'nnial,  growing  in  mtiist 
phices,  distinguished  by  the  perfoliate  eharactipr  of  its  loaves^  eaeh  pair 
of  which  are  at  right  angles  tu  those  iiumediat^ly  above  and  below* 
It  has  a  fuint  cKlour,  and  a  s>trongf  bitter  taste.  Hot  water  extracts  ita 
virtties,  which  are  believed  lo  rouide  in  a  bitter  principle.  The  cold 
infusion  acta  as  a  uiiliJ,  pleaaibt  tonic ;  the  hot  iufuaiuu  as  a  diaphora- 
tic,  or  even  as  an  emetic. 

It*    SITTIBi    07    HODiriBO    PSOFBITIIS. 

PkRUVIAN  Bark*  {Oinvhonn^  U.  8.)— The  g^nus  Vimhtmo  of 
the  former  hotJuiistSf  oomprised  as  many  as  fifty  dbfinct  specii**; 
PrutV'^or  Lindiey  mentions  twenty ^ix  species,  most  of  which  arc  well 
known.  Of  these  the  most  important,  as  aflurding  most  of  thf^  hirk 
oonimercc,  are  the  6;  VumhimxHeti^  C.  micrantkaf    (  /-?, 

C\  CaUtaj^a,     The  genuine  cinchooa  treoi  are  excln  h»c1 

rilhin  the  geographical  limits  of  La  PaSp  about  20*^  of  noutU  latuudi», 
rid  SantA  Marthftf  about  W  of  north  Ltitude.  Tht^y  inhabit  thu 
aouniatnous  regions  of  the  Andes,  u^^ually  about  60U0  feet  abovtj  the 
aval  of  the  sea.  The  several  localities  which  furnish  the  hark  are 
1  followiDgi  in  their  order  of  discovery  : — Loxa,  Sta.  F<  4*  Bufota, 
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ITuaDuco,  La  Paz,  and  Sta.  Martha.  Of  these,  Bogota  and  Sta.  Martha 
furnish  the  CarOuigena  hark*;  the  others  famish  the  officinal  barks. 
The  name  Cinchona  was  given  to  the  genns  fVom  the  circumstance 
that  the  Countess  of  Ginchon  was  cured  of  intermittent  fever  by  the 
use  of  the  bark.  It  was  also  named  Jesuits'  bark  and  Jesuitt^  pfnrfler^ 
from  its  having  been  used  by  the  Jesuits  as  a  secret  remedy.  AH  the 
d'fferent  species  of  the  Cinchona  have  their  own  peculiar  botanical 

Fig.  346. 


f 


characteristics :  they  resemble  eaoh  other,  however,  in  their  general 
features :  thus  they  all  have  opposite  leaves,  set  upon  short  petioles ; 
,the  flowers  are  at  the  extremities  of  the  branches,  and  of  a  white  or 
iruse  colour.     Fig.  346  represents  a  branch  of  the  C.  Contfaminea. 

There  are  only  three  varieties  of  genuine  Peruvian  bark  recognised 
Dy  the  pharmacopccias;  these  are  the  pa fe,  the  yeffoWj  and  the  rfd. 

Pale  Bark  (Cinchona pallida,  U.  S.) — Called  also  Loxa  or  Crown 
bark,  and  by  the  French,  gra^  bark.  It  includes  the  commercial 
varieties  of  Loxa,  and  Lima  or  Buanuco  barks ;  and  is  the  product 
of  the  C,  Condaminea,  and  the  C.  micranlha.  It  comes  onlj  in 
quilbi  whioh  are  from  half  a  foot  to  m  foot  long,  from  two  Hoes  to  an 
Jaob  Id  diametar}  CIm  «ip^im\i  Sa  mvEY«i-V^  ^^mbasqiu  inngTena 


Tomes. 


^f  ookmr  of  epideriDis,  gray,  ibouffh  often  dtveraified ;  itiU^rmil 

colour,  cinunmon ;  fraoturo,  smooth ;  colour  of  powder,  lighter  than 
Uic  others ;  tasie^  biUar  and  adtriDgeoi,  but  less  bitter  than  the  others. 
YtHiPW  bark  (CVncAoita  Jtava^  U.  8.) — Called  alao  ro^cd  yellow  and 
Calisnya  hark.  The  apeoioi  wliioh  yields  it  ha^n  been  a»tecrtained  by 
Weddell  to  bo  tho  6\  Valimya.  It  oomee  id  r|Qills  and  flat  pieces ; 
the  former  are  from  three  inchea  to  a  foot  in  length,  and  from  % 
quarter  of  an  inch  i^  two  inohes  in  diameter;  epidermis,  browtiishy 
uiarked  bj  longitufiina]  wrinklea  and  traDsrerse  fissures;  in  flat  pieeei 
epiderniia  wanting;  texture  flbrous;  fracture  splintery,  exhibiting 
minote  spiculse;  colour  of  powder^  yellow-orange ;  taate^  bitter  and 
nauseous ;  odour,  tan-like ;  relalive  value  superior  to  the  other8|  as  it 
abounds  most  in  quinta. 

Red  Bark  {Cimhona  ruhra^  U.  S.). — Supposed  to  be  derived  firom 
the  larger  branches  and  trunk  of  the  same  tree  which  yields  the  pale 
bark,  but  its  origin  is  uu^ttlod ;  sixe  of  i[uilLi,  half  an  inch  to  two 
inches  in  diameter,  and  two  to  twelve  inches  long ;  flat  pieces  are  lar;^ 
and  thiok ;  external  colour  reddish-brown,  with  a  very  rough  epidcr- 
ini.'«,  which  occasionally  exhibits  warts  upon  it;  colour  of  powdery 
reddi^h ;  taste,  bitter 

Tbe  pah  burk  cuntains  most  cinchonia,  \he  yMno  most  qtiiniai  and 
the  rtd  about  an  equal  portion  of  both  alkalies. 

The  vurietiea  of  bark  called  Carthntjrna  h<trki  are  mnch  inferior  to 
'thfisc  just  described.     They  are  all  shipped  from  the  northern  or  At- 
lantic ports  of  South  America. 

The  cUijisification  of  the  barks,  based  upon  their  colour,  is  rejected 

by  some  recent  writcrS|  as  the  colour  of  the  same  barks  is  said  to  vary, 

K,  under  different  circumstauces.     Pereira  arran^res  them  in  geographical 

der,  placing  the  more  valuable  barks  of  Bolivia  (which  furniMbea 

lujost  excluMTely  the  yellow  barks),  in  one  class;    those  of   Peru^ 

f|(chiofly  pale),  in  a  second;  those  of  Ecuador,  (both  red  and  pale),  in 

third ;  and  tho  less  Taluable  barks  of  the  north,  iu  a  fourth  class, 

lundcr  the  title  of  New  Grenada  barks. 

The  more  important  active  principles,  which  have  been  obtained 
fmm  Cinchona  barks,  are  three  alkithn*h,  quitiirj^  ctnch/mtaj  and  quin* 
iifi  I  which  exist  chiefly  in  combioation  with  kiuk  acid.     A  peculiar 
tringent  acid,  called  cuicko-tannic  actVf,  (resembling  the  tannic  acid 
ttcchu),  a  colouring  acid,  called  rrd  cttichonir^  and  another  inrrt 
J  called  kinovic  acid,  have  also  been  found.     Bark  oontains  also 
Mtttile  oil,  fitareh,  gum«  and  other  vegerable  principles. 

Quinia  is  prepared  by  maceraltdg  C&lisaya  bark  in  wator,  ac^dn* 
Bted  with  muriatic  acid ;  this  acid  ioruiB  the  soluble  muriate  of  qui- 
bis ;  filter,  and  add  lime,  which  throws  down  the  quinia,  chloride  of 
alcium  remaining  in  aoluti'ju;  next  add  boiling  alcohol,  whiob  takes 
ap  the  quiuia,  which  may  thtn  be  decolorised  by  animal  charcoaK  i^nd 
epaniled  by  evaporation.  It  occurs  in  a  white  fii»cculcnt  powder; 
iBearly  insoluble  in  water;  Terj  soluble  in  boiling  alcohol^  ether,  Kuf 
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volatile  oils ;  unites  with  acids  to  fonn  salts,  of  which  the  moet  im- 
portaot  is  the  offioinal  tulphate, 

Cinchonia  is  a  white  crystalline  suhetance,  with  general  properties 
resembling  those  of  quinia;  insoluble  in  ether. 

Quinidia  is  found  in  many  of  the  genuine  barks;  and  also  larj^tj 
in  some  that  oontain  but  little  quinia.  It  has  not  been  much  used, 
but  is  said  to  resemble  quinia  and  cinchonia  in  its  effects. 

Incompatible^, — The  alkalies,  alkaline  earths,  acetate  of  lead,  and 
tannic  acid. 

Physiological  efftfcts, — A  tonic  in  small  doses,  and  in  large  doses 
febrifuge ;  the  latter  effect  is  peculiar,  and  is  not  dependent  upon  it^ 
tonic  properties.  In  full  doses,  apt  to  occasion  oppression  of  the  sto- 
mach, nausea,  and  purging;  it  also  acts  upon  the  ccrcbro-spiual  system; 
as  evinced  by  the  tension  of  the  head,  ringing  of  the  ears,  and  occa- 
sional deafness. 

Uses. — As  a  mere  tonic,  it  is  inferior  to  the  simple  bitters  in  dys- 
pepsia, but  applicable  in  exhausting  stages  of  disease,  particularly  in 
suppurations,  also  in  typhoid  complaints,  in  neuralgia,  and  in  rheuma- 
tism. Its  most  important  use  is  in  miasmatic  diseases,  especially  in- 
termittent and  remittent  fever;  believed  to  do  good  in  these  affections 
through  the  agency  of  the  nervous  system. 

Cinchona  is  given  in  powder,  infusion,  decoction,  tincture,  and 
extract.  Most  powerful  in  substance,  but  apt  to  disagree  with  the 
stomach,  and  offensive  on  account  of  its  bulk ;  dose  3j,  repeated  so  as 
to  give  3j  to  3ij  in  the  intermission ;  its  efficacy  is  increased  by  com- 
bining it  with  scrpentaria.  Powdered  bark  sometimes  used  externally, 
in  the  form  of  quilted  jackets  —  applied  to  children.  Dose  of  the 
infusion  (Jn/usum  Cinchonss  Flavoi,  U.  S.),  (3j  to  Oj  boiling  water) 
f^ij.  Dose  of  the  decoction  (^Decfjctum  Cinchona  Flavx,  U.  S.), 
the  same.  The  cold  infusion  (^In/us.  Cinch.  Compos. y  U.  S.),  is 
preferable,  made  with  cold  water,  acidulated  with  sulphuric  acid,  which 
more  completely  exhausts  the  virtues  of  the  bark,  and  gives  a  clear 
infusion.  Dose  of  tincture  (^Tinctura  Cinchoute^  U.  S.),  f3J  to  fSiv. 
Uuxham^'s  tincture  (Tinct.  Cinch.  Composiia,  U.  S),  contains  also 
serpen taria  and  other  ingredients;  dose,  the  same.  Dose  of  extract, 
110  toSOgrs. 

I      Sulphate  of  Quinia. — Chemically  a  disniphate ;  made  by  adding 

!  dilute  sulphuric  acid  to  quinia,  and  crystallizing.     Occurs  in  li>rht, 

'feathery,  white  crystals,  without  odour;  taste  bitter;  soluble  in  boil- 

'  ing  water  and  alcohol,  and  the  dilute  acids ;  cold  water  freely  dissolves 

it  by  the  aid  of  sulphuric  acid ;    colour  of  the  solution,  opalescent. 

It  is  apt  to  be  adulterated,  which  may  be  detected  if  with  a  mineral 

substance,  as  sulphate  of  lime,  by  a  rctiidue  being  left;  on  exposing  it 

to  a  high  heat;  gum,  by  its  greater  solubility;  starch,  by  iodine,  &e. 

The  term  quinoidine  is  applied  to  an  amorphous  residuum  left  in  the 

mother  waters  out  of  which  sulphate  of  quinia  has  been  cirstallixed. 

It  baa  febrifagB  Virtaea)Wt\ftV»ax\».^^V[  tbe  strength  of  quinia. 
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EjfkirU  on  Stfiitem. — Generallj  Bimilar  ia  thofio  of  tbc»  bftrk,  but 
Aomettmen  f»ila  bo  cure  intermitteut'*^  when  the  hiric  will  stiecet;d* 
Dose,  tts  a  febrifago,  16  to  20  grs.,  equivalent  to  3j  of  good  bark;  is 
ft  tooicf  one  to  three  graioa ',  niaj^  be  ofU^Q  given  bj  enema  ]  tUo  en- 
dermtoilly. 

Dme  of  mtphattM  ofcinehonia  and  quinidutf  the  Esme  as  that  of 
Bulfhnte  of  quinia. 

The  best  substitutea  for  PcruTiati  bark  are  the  talibt^  or  willow, 
which  contains  a  bitter  principle^  called  mlirin ;  the  barks  of  the 
fltfrftrhisinuft  the  Dogtr^omty  and  tlie  Nfxtnnfltfi  RoiUm  or  Jiifjiru  ; 
the  latter  cootuins  an  alkaloid  principle  called  bittirtvn,  which  is  used 
aa  a  sulplinte.  Also,  the  Liriodendron  TuUin/tra^  U.  8.^  or  Amerir 
can  Tulip- Trft, 

Wild  Cherry  Bark.  (/Vwftiii  Virginmnn,  U,  S.) — Bark  of  the 
CtrafUB  Srt^itina^  an  indigenoua  tree.  The  bark  ia  taken  both  frotti 
the  8»ern  and  ro<»t ;  eomea  in  pieces  aereral  inches  long,  slightlj  corvcdp 
usually  deprived  of  the  epidermis  ;  has  a  cinnamon  colour;  taMe,  bitter 
aud  aromatic,  with  the  flavour  of  the  bitter  almond;  odouf|  similar; 
active  properlirs  to  water  and  ttlc«»hol ;  injured  by  heat.  Active  prin- 
ciples, hydrooyaDic  acid  and  a  volatile  oil;  these  do  not  pre-exist  in 
the  plant^  but  ure  the  result  of  a  reaotioo  between  the  amy^dalin  and 
tmuhin  with  water, 

Efftc($. — A  louic  to  the  digestive  nrgatis,  and  at  the  aame  time  awl** 
live  to  the  system,  Usiefnl  in  convalescence,  attended  with  irritability 
of  the  stomach  ;  also  io  the  hectic  of  phthisis. 

Best  given  in  roltl  tu/uait/n  {^Infynum  lYuni  Fi'ryinifintf,  tJ*  S.), 
made  by  macemtin^  half  an  ounce  in  a  pint  of  cold  water  24  houre, 
or  by  displacement;  dose,  CSij  three  times  a  day.  There  is  also  a  it^nt/t 
{Sjfrtipui  Pmn.  Vlrffinianm^  U.  S.),  which  ia  an  excellent  prepam. 
tion ;  dose,  f^j-iv, 

STIMULANT  TONICS. 

These  tonics  are  more  stimulating  to  the  system  than  the  foregoing. 
They  owe  tht'ir  stimulating  properties  to  a  volatile  oil. 

VmniMA  S*NAKE  Root.  (St^rpmUiria^  U,  S,) — Hoots  of  the  J  rA 
tttlfnhia  Mrrp^nfariOf  and  A,  rciirvfatOf  indigrnoua  herbaceous  plaiit0| 
growing  in  rich  woods.  The  root  is  perennial,  consisting  of  nunierona 
long  slender  fibres,  proceeding  from  a  comoiofi  eaudex.  As  found  in 
ihe  ahops,  it  b  in  tnfb  of  a  browniab  ooloiir;  has  a  strong  camphorona 
odonr,  and  a  very  bitter,  acrid,  camphorous  tjiste.  It  jield;*  its  virtui?a 
to  alcohol  and  water;  active  ingredients,  a  volatile  oil  and  a  bitter  prio* 
ci|»le. 

EfftxiM — A  stimulant  tonic;  used  tn  low  forms  of  diaeaxe;  ahm,  sti* 
mulatiis  iKe  aecretions ;  employed  somctimea  as  an  adjuvant  to  Pem- 
Tian  bark. 

Doao  of  powder^  10  to  30  grs. ;  of  the  bfnaloQ  (/i*/u«iiin  Srrpmc 
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(nna^  U.  S.)*  (made  with  3c»  to  Oj  water)  f3j  to  f3ij ;  of  the  tincture 
{Tinc4ura  Scrpentaria,  U.  S.),  ^SJ  to  f^ij.  The  decoction  lod  ex- 
tract are  objectionable. 

Chamomile.  (^Anthemt$y  U.  S.) — Flowers  of  the  Anfhemh  nolih's^ 
a  small,  herbaceous  perennial,  indigenous  to  Europe,  but  introduced 
hito  the  United  States.  The  flowers  are  both  doable  and  single;  the 
latter  contain  most  volatile  oil.  Imported  usually  from  England. 
They  are  about  half  an  inch  in  diameter,  nearly  spherical,  of  a  yellow- 
ish-white colour;  odour,  fragrant  and  aromatic ;  taste,  warm,  aromatic, 
and  bitter ;  virtues  depend  on  a  volatile  oil  and  bitter  extractive,  which 
arc  imparted  to  water  and  alcohol. 

Prop. — A  mild,  stimulant  tonic;  useful  in  convalescence  and  some 
forms  of  dyspepsia ;  the  warm  infusion  acts  as  a  diaphoretic  and  emetic. 
Dose  of  cold  iv/uston  (3s8  to  Oj),  as  a  tonic,  feij. 

There  are  several  other  herbaceous  plants,  which  arc  mildly  stiinn- 
lant  and  tonic  to  the  system,  as  Wormwood  (Ahxinthium),  Tansy  (7V»- 
nace(um)j  Horehonnd  (^Marruhtuni),  These  all  contain  a  volatile  oil 
and  a  bitter  principle. 

CA8CARILLA  Bark.  (CoitcariUa,  U.  S.)  —  Bork  of  the  Crofon 
Elcnthcria,  a  tree  prowing  in  the  West  Indies;  chiefly  imported  from 
Eleuthpria,  one  of  the  Bahamas ;  comes  in  small-sized  quillf«,  and  in 
small  chips;  epidermis  is  partially  detached.  Odour  aromatic;  when 
thrown  upon  hot  coals  it  exhales  an  agreeable  odour  like  musk ;  taste, 
bitter  and  aromatic.  Used  chiefly  as  an  adjuvant  to  other  tonics.  Ac- 
tive ingredients, 'a  volatile  oil,  and  bitter  extractive.  Dose  of  powder, 
20  to  30  grs. ;  of  the  infusion  {In/umm  Cascarilla,  U.  S.);  made  in 
proportion  of  3j  to  Oj,  fsij. 

ArwjUBTURA  Bark.  {Angustura^  U.  8.) — Bark  of  the  Galipea 
offirtnaliSf  and  probably  of  G,  Cusparia^  small  trees  growing  in  South 
America.  It  comes  in  pieces  slightly  curved,  about  a  line  in  thickness, 
and  bevelled  at  the  edges.  Colour,  yellowish -gray ;  taste,  bitter  and 
aromatic.  Virtues  depend  upon  a  volatile  oil  and  bitter  extractive. 
A  stimulant  tonic,  not  much  employed  at  present;  should  be  carefully 
dii«tinguished  from  the  /o/se  AnguUura  bark,  which  is  derived  from 
the  Nux  Vomica,  and  is  very  poisonous.  The  true  bark  is  always 
bevelled  at  the  edges,  and  softens  and  becomes  pliant  like  leather  on 
being  soaked  in  water.  The  false  variety  is  intensely  bitter  to  the 
taste,  and  gives  a  red  colour  when  touched  with  uitnc  acid,  from  the 
brucia  which  it  contains.  Dose  of  the  poictfer,  10  to  20  grs. ;  of  the 
infusion  (^In/usum  Angutfiura,  U.  S.),  ftjj-ij. 

Nyrru.  (3fyrrhay  U.  S.) — An  exudation  from  the  Babamodftidron 
myrrha  (Fig.  347),  a  small  tree,  growing  in  Arabia  and  Abyssinia.  The 
juice  exudes  spontaneously,  or  by  incision.  Two  cotnmereial  varieties 
'^Jndi'a  and  Turkejf  myrrh  :  the  latter  is  the  finest;  comes  in  masses 
and  fears ;  of  a  pale  reddish-yellow  colour,  semi-transparent  and  brittle; 
lif  an  aromatic  pecuUti  q&o\r.    Itx^Vi. rn^trlL  ia  much  inferior,— darker, 
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Aer,  and  much  mixed  with  a  substance  called  hMltum,     Myrrh  is 
Uiilly  imported  from  Boiubuj*,     It  ia  a  guni-resio,  a^aoeiated  with  a 
Toluiile  oil ;  forms  a  clear  tincturo  with  alcohol^  and  with  water  a  yel- 
low opaque  emuUioii« 

Fig.  947 


The  alkalies  have  the  property  of  uniting  with  myrrh,  and  render 
ing  it  more  soluble  iu  water.  It3  active  properties  rvnldQ  chielly  lo 
the  resin. 

Effrj'U.  —  A  atinmlant  tonic,  with  a  tendency  at  the  same  time  to 
the  lungs  and  uterus.  Must  employed  iu  chronic  pectomt  affections, 
and  iu  amenorrhoDa.  Dose  of  powder,  10  to  80  grains ;  of  the  tine- 
tlirai  f  3S8.  to  f  3j.  The  tinttura  (  Tinctura  M^rrfuEf  U.  S.)  is  most 
Itaed  as  an  eatemal  application  to  fipoutry  gums,  and  to  indolent 
ulcers. 

AROMATIC    TONICS, 

Aromaiici  are  aub&tancei  posseffsing  an  agreeable  penetrating  ojmir^ 
and  a  warm,  pheasant  taste.  These  propcrtifK  depend  upon  a  iWri/i?i! 
0r7,  which  may  bo  generally  separated  by  di»tillatiou  with  water.  They 
are  not  true  tonics. 

1'he  voiati/e  oiU  (^$»mtia!  or  dUttlM  m'h)  have  the  odour  and  taste 
of  the  substances  from  which  they  arc  pn:>oured ;  ap.  gr.  generally  leas 
thnti  thai  of  water;  almost  tnmiluble  in  watery  soluble  in  alcohol, 
iih'  r,  afid  the  fixed  oil^.  Their  proximate  eom}>osition  is  into  two 
i»fiiRipl«s«  $(raropfrtw  and  deoptcrtf ;  the  former  is  8oltd«  the  iatier 
ii<|uid.  If  adulterated  with  a  fixed  oil|  the  fr<iud  may  be  detected  by 
thrir  leaving  a  permanent  gieasy  stain  upon  paper. 

All  the  aromntic5  ^ki6Sc«s  stimulant  properties,  though  in  difforeot 
degnea.  They  iuclude  the  spittSf  wbich^  ou  account  of  their  agree* 
6] 
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able  odonr  and  taste,  are  much  employed  as  condimentsi,  and  also  for 
flavouring  or  disguising  less  pleasant  medicines.  As  medicines,  tbey 
act  as  grateful  stimuli ;  creating  warmth  of  stomach,  obviating  nausea, 
expelling  flatulence,  ^nd  relieving  slight  colic. 

Orange  Peel.  (Aurantii  Cortex,  U.  S.)  —  The  outer  rind  of  the 
orange  (^Citrus  avrantiumy  or  C.  vulgaris).  There  are  two  varieties 
of  orange — the  sweet,  and  the  hitter  or  Seville  orange  ;  the  rind  of  the 
latter  only  is  tonic.  As  usually  prepared  by  simply  peeling  the  fruit 
Hud  drying,  it  is  apt  to  become  mouldy ;  the  inner  portion  should  he 
first  rejected.  The  bitter  variety  contains  a  bitter  extractive  and  vola- 
tile oil.     It  is  a  mild  aromatic,  chiefly  used  for  flavouring. 

The  confection  {Confeciio  Aurantii  Oorticii,  U.  8.,)  is  chiefly  em- 
ployed as  a  vehicle. 

Cinnamon.  (^Cinnamomum,  U.S.)  —  Bark  of  the  Cinnamomum 
zeylanicum  (Fi^.  348),  a  native  of  Ceylon.  The  bark  is  stripped  from 
trees  of  six  or  seven  years  old.  When  dried,  it  curls  up  laterally,  so 
as  to  form  quills,  which  are  inserted  one  within  another.    The  variety 

Fig.  84& 
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ei11'*(1  CfiMui  is  believed  to  be  thr  product  of  the  C  aromaUcum^  s 
nftTivc  of  Chinn,  and  is  ?cnt  from  Cuntnn* 

True  ointiJimon  is  known  by  its  cnlour,  the  tbioDe-B  of  Its  hnA,  the 
oongeries  of  qatlls  in  which  it  uiwayf}  conies,  its  Fplitifcrj  fnioture^ 
and  it«  sweetish  aroQjatic  taste,  ninrc  pheasant  than  that  of  oa^siu  bark^ 
Ihougli  the  best  spcctnions  of  the  btter  may  be  considered  nearly  s« 
good.  Tbi^re  is  n  volatile  oil  of  cinnamon,  and  also  one  of  cnsasia 
Citmamon  contains  some  iannio  aeid^  which  is  the  cause  of  ita  astrin 

ocy*     It  y  chiefly  used  as  an  adjuvant, 

Cittnamon  Water  (^Aqua  Oi»tiamomt\  U.  S*)?  W  made  by  nibbing 

up  the  oil  of  cinnuinou  niih  oarbonate  of  tuiifrnesia,  and  then  additig 

water:  it  is  ujKsd  an  a  vehicle  for  other  medicines.     The  amtpuvnd 

tuturf^  (^Tittiium   Chinamomi  Cffmj}tisi{at  (U.  8),  contaiuiug  also 

rfiimotn  and  ginger,  h  u«cd  in  the  dose  of  f3j  to  f*>ij, 

J\tlvf*  Aroniah\uj(^  U.  8.  ( Aroma ftc  l\>%tdt'r,) — -  Co« tains  cinna- 
iii'>D,  cardamoui^  giuger,  und  nutmeg.  It  \s  sLtmulaut  and  earmlna- 
iive  \  u.^ed  ehitffly  aa  an  adjuvant. 

CANKiJ<Af  U.  S* — Bark  of  the  CnntUa  aflnt^  a  tree  growing  in  the 

rei*t  Indiis;  enmes  in  imperfect  (juills,  of  a  yellowish-white  colour, 

and  a  hi  iter  aromatic  ta^tc.     Its  properties  are  those  of  a  stimulant 

t^jrtie  and  aromatic.     Not  much  emphiyed  alone;  an  ingredient  in  the 

htVrfi  picra^  or  I*uhU  Afoes  ft  Vandia. 

The  other  apices  niotit  en)ployed  are  Natme^^  Olotfes^  Mact^  Black 
Ptfppcr,  Vuiti/i,  and  Ali<picr.. 

NirrMKO.  {i\ft/rt*ttia,  U.  8.)  —  Fruit  of  the  M^rUtica  motchata,  a 
native  of  the  Moluccas,  but  grown  in  Cavenoe-  They  are  Ibe  kernels 
of  the  nut,  which  h  liiUitoiitided  by  a  membraiio,  called  nuice.  Nut- 
megs contain  a  vobitile  oil  {Ofrum  Mj^rtMitm^  U.  S  ),  procured  by 
dife^nllation,  and  a  fixed  oil,  called  nil  of  ma*^,  obtained  by  expression. 
Nutmegs  are  aromuiic^  nnd^  in  large  dose*,  narcotic.     lh*«cd  chiefly  as 

^^B  §,  condiment,  atid  to  tiiivour  farinticeous  drinks.    Mace  is  employed  fur 

^^B|bc  game  purpose. 

I  Cloveh*   (Cart/oph^llffM.V,  8) — Unexpwnded  flowers  of  the  Cttry* 

I  oph^f/iit  aromaficuXf  an  evergreen,  native  of  the  31o)uccas.    They  ought 

I         to  have  a  deep  brown  colour,  and  an  oily  af«pect. 
I  Cloves  are  one  of  the  t^ns»t  ftimuhint  arnmatW ;  tH<*y  depend  fur 

1  tbeir  virtue  upon  a  volatile  oil  i^Ofium  Var^ttphtftti^  U.  S  ),  whivh  i« 
^^^ rather  heavier  than  water.  IWe  of  powder,  5  to  10  groins;  of  t'n/ii 
HBtif/fi  (Jn/u»um  Citryophiili^  IJ.  S.)^  made  with  5ij  to  the  pint;  f  3ij  ; 
■"  of  the  volatile  oil,  *2  or  3  dropd. 

Hlack  PKrPER.  (/V;»rr,  U.  S.)^I>riedlH«rriesof  the/^'/)^rtiiS;i^m, 
a  Yine,  native  of  the  Ku8t  Indies,  The  fruit  when  firtt  ripe  ia  red,  but 
Keoomes  black  by  drying.  When  deprived  of  its  outer  coatings  it  coo- 
•titttU'S  ie/i<Vr  prpprr.  It  contains  a  peculiar  cry.stullinti  pnaeiple— 
pi|»er//t^whieh^  however^  is  not  the  active  principle;  thi^i  reaideA  ill 
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the  Tolatile  oil.  Piperin  has  been  used  as  an  anti-xntermtUent ;  dr«e, 
gr.  ij-viij.  The  fluid  extract  (^Extractum  PiperU  Fluidum,  U.  S.), 
has  been  lately  introdaced;  dose,  f3s8-j. 

Black  pepper  is  chiefly  employed  as  a  condiment;  it  is  a  decided 
stimulant  in  large  doses.  Its  excessive  use  is  injurious  to  the 
stomach. 

CuBEBS.  (  Ouhehaj  U.  S.) — Dried  fruit  of  the  Piper  cuheba,  a  vine 
much  resembling  the  last.  The  cubeb  berries  are  distinguished  by 
bi'ing  reticulated,  and  having  a  short  footstalk  attached  to  them.  They 
have  an  aromatic  odour,  and  a  warm  camphorous  taste;  depend  for 
their  virtues  on  a  volatile  oil,  procured  by  distillation.  They  have  a 
tendency  to  act  on  the  kidneys,  and  in  larger  quantifies  to  aifect  the 
head.  As  a  medicine,  its  chief  use  is  in  affections  of  the  urino-genitai 
organs,  particularly  gonorrhoea.  Dose  of  powder,  3s9  to  3j ;  of  the 
volatile  oil  QOUnm  cubebcEy  U.  S.),  10  to  20  drops.  TheJluiJ  extract 
(Extractum  Ouhehm  Fluidum^  U.  S.,)  is  an  excellent  preparalion ; 
dose,  gtt.  XX  to  f  3j.  The  tincture  {^Tinciura  Cubehas,  U.  S.,)  is  given 
in  the  dose  of  f  3ss-j. 

Allspice.  (^Pimenta^  U.  S.} — Called  also  Jamaica  pepjyer.  Grows 
in  Jamaica ;  fruit  of  the  Afyrtv*  pimenfa ;  called  alUpicey  from  its 
combining  the  flavour  of  several  other  spices.  Its  virtues  depend  o& 
a  volatile  oil.     Used  only  as  a  condiment. 

The  Aromatio  Seeds  most  employed  in  medicine  are  the  follow- 
ing:— 

Cardamom  (^Cardammnum^  U.  S.),  from  the  Elettaria  Carda- 
momum,  a  native  of  Malabar  and  the  East  Indies. 

Fennel  Seed  (Fceniculumj  U.  S.),  from  the  Faniculum  vulyart^ 
a  native  of  the  south  of  Europe,  but  introduced  here. 

Coriander  (^Cffriandrum,  U.  S.),  from  Coriandrum  Bafivuniy  a 
native  of  Europe,  but  cultivated  here. 

Caraway  (^Carum,  U.  S.),  from  Carum  Carui,  growing  io 
Europe. 

Anise  (Anisumy  IT.  S),  from  PimpineIJa  Anuum,  a  native  of 
Europe  niid  Africa. 

These  all  contain  a  volatile  oil.  They  are  used,  as  well  as  theii 
oils,  chiefly  as  adjuvants,  to  impart  an  agreeable  flavour  to  other  medi- 
cines. The  tincture  of  Cardamom  (^Tinctura  Cardamami^  U.  S.), 
is  an  excellent  stomachic  aromatic  for  nausea  and  slight  colio;  dose, 
f3j-ij. 

Fennel  Water  (Aqua  FiXuiculC)  is  much  used  as  an  agreemble  ve>* 
hide  fur  mixtures. 

The  following  Aromatic  Herbs  (Labiata)  are  alto  employed  in 
medicine : 
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^VHNDKE  (Latan^/uht  U.  S.) — The  flowering  tops  of  Lavan' 
thiitt  crrti^  nntive  of  Europe,  but  grown  bore,  Tlie  flowi-rs  liavo  a  de* 
lighrfiil  odouri  aud  yield  u  volatile  oil  on  distillation.  The  tpin'tf  ur 
iavenr/er-icatery  ax  it  i«  often  improperl^^  Uiiiued  (^SfiirttuM  Lavanifultt^ 
XJ.  S  ),  IS  made  by  distUliog  the  flowers  with  alcohol;  it  is  a  very 
•l^rccuble  pn'rtuoie,  Tbc*  conij.Hjurtfi  ipirit^  or  lavtnthr  compound 
\Sjnritm  Lavandula  Cvmptfutfan^  U.  S  ),  coDtains  spirit  of  iavcuder, 
Iptrit  of  rosemary,  cionauion^  cloves,  nutmeg,  and  re<l  maunders.  It  is 
much  employed  as  a  grateful  stomachic  m  fiicle  stomach  and  mild  cdlioe; 
also  to  impart  flavour;  dose  f^j^ij. 

HosEMARY.  (^Roimarinu*^  U.  S.) — Tbe  flowering  fopa  of  RiMmxn* 
rimtn  tiffirtnalh;  indigefious  in  Eurr«pe,  but  grown  bore.  It  contjiins 
a  highly  ^timul^tL^g  volatile  oil,  used  in  nmkiog  opiKli^tJ<x',  and  cam- 
phomled  tincturt*  of  so^p*     The  spirit  (^  Spirit  us  jRosmarini,  V.  S*) 

U5ed  occasionally. 

pKiTERMiNT.  (^Afrttifut  PipfTtfa^  U.  S.) — A  native  of  Europe^  but 
baturaltsEt  d  here*  The  whole  herb  is  used,  and  is  most  active  when  in 
flower.  Its  oU  is  occasinnolly  prescribed  iu  do«ea  of  gft.  ij*iij»  but  ia 
more  frpqiicotly  u»cd  in  ihe  form  of  Eittienre  of  PtpptrmiM  (^Tifn-fura 
\Vhi  Mrttthit  Piprnfa^  \L  tS,),  made  by  dis«<:>lvjng  i'^ij  nf  the  oil  in  Oj 
bf  alcohiil  Iki^c,  gM.  r-xx,  on  a  piece  of  hmf-.^ii^jar,  to  relieve  Dauitca 
and  iligbt  e<die<  Pf pjH'rm tut  trnfrr  {^Atpm  Aftnihtr  Ptptrlfm,  U.  S.), 
i*  prej^ia«ed  by  rubbint;  up  fSs-s  nf  the  «»il  with  5j  ^^^  c:irlH»naic  of  mag- 
tiesia,  ami  then  adding  Oij  of  distilled  w^ter,  and  filtering.  It  la 
tiiuob  used  u»  a  vehicle.  The  frrt^b  herb  bruis«:d  atid  a  p  pi  ltd  tii  tUo 
t^t^niiacb  will  frequ«ytlj  relieve  paiu  and  tiaubea;  it  iis  used  chiefl^y  for 
cliildreu. 

SPKAHMINT.  (Mrttfha  V*rtdt$,  U.  S.) — la  vcry  similar  in  proper* 
Ilea  to  Peppermint.  The  ofV,  fMfntrf,  and  leatrr  are  made  to  iHe  aanic 
manner  u»  the  cr»rre»potidit)g  prtpamtionsof  Peppermint,  and  are  usmI 
for  Mmilar  purposes. 

rKNNYKdVAL  {Ilrdeonui)  ig  stoiilar  to  the  Mints  in  properli«fj 
f bough  rather  iiM)ro  stiinulatirtg, 

Halm  {Mef!tsit^  U.  S),  and  xMarjoram  (Oriffnnum,  U*  8.)i  «w 
wHno  airuDgly  allied  in  properties  to  the  preecding  herbs. 

Saoe  {Sfdiia,  V.  S.) — lioovcs  of  tSahia  vjfftLinatu.  Cobtaiaa  a 
Tolatile  ui)  and  Ktme  tannie  acid,  which  imparts  to  it  aatriii^'nt  pro* 
ertiea.  It  is  chiefly  etnployed  in  infusion  (j^at/tita)  far  mtn  tliroati* 
Lima  may  often  advartt^geciuhly  be  added. 

pARTRiprtE-BERKY.  {GauitheriQ^  U.  S.) — Leavcfl  of  Gnnhhtrin 
protumf^nM,  It  eotitaius  a  very  heavy  essential  oil,  of  a  dark  C4d<mr, 
a»«d  to  impart  flavour ;  an  itigreditaut  iu  the  compound  syrup  of  Aaraa* 
HriUa. 

lilKOfiCK.  (Z'tu^iltrr^  U,  8.) — TlhifMma  of  if m^iVr  •j/?fitwfi/(r»  A 
nuiatf  bcrbaveoua  plant,  growing  in  tbc  Va^l  and  Weat  Indies. 
61^ 
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Several  varieties  are  found  in  the  shops.  Sometimes  tbe  recent  root, 
io  a  stfltc  of  vegetation,  is  sent  to  the  market,  constituting  green  gin* 
gcr ;  sometimes  the  root  is  dug  up,  scalded  to  prevent  germination, 
and  then  dried,  constituting  common  black  singer;  again,  the  host 
pieces  are  selected,  the  outer  skin  removed,  ao  as  to  give  it  a  white 
appearance,  and  imported  as  v:hite  ginger.  The  latter  comes  from 
Jamaica. 

Colour  of  the  powder,  light  yellowish-white ;  odour,  powerful  and 
peculiar;  taste,  strong,  aromatic,  and  hiting.  It  contains  a  volatile 
oil,  an  acrid  resin  and  starch. 

It  is  a  grateful  stimulant  and  carminative;  used  to  expel  flatus  from 
the  bowels ;  employed  also  as  an  adjuvant  to  the  bitter  tonics,  in  casef 
of  dyspepsia.     It  is  apt  to  be  much  deteriorated  by  oge. 

Given  in  powder,  infusion,  tincture  and  syrup.  Dose  of  powder,  10 
to  30  grs. ;  of  the  infusion  (^In/usvm  Zingiherisj  IJ.  S.),  made  wiih 
JS*s  to  the  pint,  fsij ;  of  the  tincture  (Tinctura  Zingibm'gjV,  S.), 
loj  The  fyntp  (^Sjfrupus  ZingiherUy  U.  S.)  is  used  generally  for 
flavouring.     Externally  applied,  ginger  acta  as  a  rubefacient. 

Sweet  Flag.  (Ca/amw»,  U.  S.) — Rhizoroa  of  Acorns  calamun^  a 
plant  growing  in  marshes.  Its  effects  on  the  system,  and  uses  are  very 
similar  to  those  of  ginger.     It  contains  a  volatile  oil  and  extractive. 

MINERAL   TONICS. 

Iron,  (/crri/m,  U.  S.) — Tbe  most  important  of  all  the  mineral 
tonics ;  a  constituent  of  many  organized  beings,  and  found  in  the  red 
globules  of  tbe  blond.  The  preparations  of  iron,  called  chalifhcatet^ 
combine  tonic  with  astringent  properties;  they  increase  the  appetite, 
promote  digestion,  and  exalt  the  general  functions  of  life.  Under  ita 
use,  tbe  red  corpuscles  of  the  blood  become  much  increased,  giving 
rise  to  a  tendency  to  plethora.  Its  influence  over  the  nervous  system 
iipppjirs  to  be  rather  secondary.  The  chalybeates  prove  most  useful 
in  dyspepsia  with  constipation,  not  accompanied  by  inflammation  of 
the  stomach;  also  in  chronic  debility  of  females  associated  with 
anipnorrhcra ;  in  some  nervous  affections;  and  especially  in  anemia. 

Metallic  iron  is  probably  inert  upon  the  system;  but  when  swal- 
lowed in  that  state,  it  is  apt  to  become  converted  into  an  oxide  or  kiU 
in  the  stomach  and  bowels,  and  to  disengage  hydrogen  gas,  which 
i-auses  unpleasant  eructations.  Iron  filings  (^Ramenta  Frrri,  U.  S.\ 
whirh  arc  sometimes  used,  should  be  previously  purified  by  means  of 
a  magnet.     Dose,  gr.  v— xx. 

Sqvanfa  Frrri  (Sinfvs  of  Iron). — Obtained  by  hammering  red-hot 
iron ;  consist  chemically  of  the  protoxide  and  peroxide.  Doee,  5  to 
20  grains. 

Ferri  Pulvis,  IJ.  S.  (Iron  hj/  Ififtl r'tgrn .) — Made  by  passing  hydro- 
gen over  the  oxide  boated  to  redness :  it  is  on  eflieicnt  preparation 
Pose,  gr.  ^-v. 
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Eithujo  Frti'i  {^Uit^t  r»f  Imii). — Fnrniprly  called  prepared  carbonate 
of  iron;  prepared  by  i3X^K»»io^'  fiuo  iron  wire  to  uir  ond  mniBture,  then 
reducing  to  a  tine  powder  by  levii^fitinn  and  efutrbtion.  It  confiii^ts  of 
the  prut^>cnrbonRte  and  the  &c»c(uioxidc.  Colour,  red)  tui-te,  Btypttcj 
iti^oiuble  in  water      Dose,  gr,  ?-xx. 

Ferri  SnUarbrmaBf  U*  S.  (SuLrarhanate  of  Irmv). — Formerly 
pamed  Prtripitafetl  Cftrbovotf  ^  niftde  by  mixing  fngotber  r be  lolution 
of  tbe  carbonate  of  stadji»  and  bulpbate  of  iroo.  When  first  prcpart^d 
the  ootour  ia  greentsb-blncki  wbich  i:onn  changes  into  a  browniMh-re«i| 
froro  the  abaorption  of  oxygt*n  j  it  then  con^isfts  chiefly  of  the  t^esrjui- 
oiide.  It  has  a  stypfie  tustc;  no  odour;  is  ineoluble  in  pure  water. 
It  is  one  of  the  best  chalybcalea;  U  well  borne  by  the  i^lomach,  and 
no  danger  from  wx  orer^o^e;  much  u«ed  in  neuralgia.  1>o«kj,  6  to  30 
grains. 

Pihhi^  Ferri    (\trbmati\  IT.  S,   {Yidht**   Frrruffinnvi   PiV^.)— 
Prepared  as  the  aubnarbonate,  with  the  additiou  of  i*u^r  and  bonoy, 
bich  prcvonti*  the  absorption  of  oxygen;  colour,  bluiali.     Dose,  2  to 
10  grains,  three  lirnc»  a  day* 

Miitttra  Ferri  Compottita,  IT,  8,  (made  to  iraitoto  Griffith* $  AniU 
Jifctic  AHjcture,} — Prepared  by  mixing  together  »oloii'*na  of  carbonate 
'  if  potash  and  sulphate  of  iron,  witb  myrrb  and  spirits  of  hiveuder. 
Vb^  chiefly  in  amenffrrhceH  with  dyspepsia. 

Ferri  Sfifphas,   U.  S.  (^Su/phafr  of  J  ran — Grrm  Vitriol^  or  C"/>- 

ira$.^ — Prepared  by  actiuo  of  dilute  sulphuric  acid  on  pure  iron  wirt. 

limr,  pale  green ;  crystals  effloreseent,  solubfe  \  taste,  styptic ;   fusoa 

hen  heated.     IncompatlUtit — olkaliw,  alkaline    cartlm,   and    earths 

ith  their  carbonates,  and  those  fiolublc  salts  whose  acids  form  soluble 

Its  with  iron,  and  who!=e  bases  form  insoluble  sntphntc»;  also  tannin. 

t  is  one  of  the  most  astringent  of  the  chalybeatrs,  al!*o  the  ttiost  irn» 

tiant.     Applicable  when  boiuII  df>sfe»  are  nsjuired;  beeit  in  pill  of  the 

"lorewea  salt.     Dose  of  the  crysLilliited,  I  to  6  grains;  of  the  dn«dj 

igr.  sa.  to  grs,  ij, 

Timiura  Frrri  Chhwidi\  U.  8.  (Muntttett  Tinrtum  of  Irm.y-* 
Made  by  the  action  of  muriatic  acid  on  the  suV^carbonatef  and  tbeD 
idding  alcohol  Colour,  reddinh-brown  ;  odour,  ethereal;  taste^  sour 
'  id  styptic.  Used  id  affections  of  the  uriuo-geuital  organs.  An 
#sct*11etit  chalybeate.  Dose,  gtt  v-xx.  Used  externally  as  »  sii- 
miilAnt 

Ftrri  ft  P>/ff9MM^  TftriraHf  U,  8*  (Tartrate nf  Irnn  and  PjfoMta  )-— 
Prepared  by  adding  crram  of  tartur  in  water  to  the  freshly -prepared 
liydrated  oxide  of  iron  at  the  tcmpemture  of  14(J^;  filter,  evaporate  to 
the  continience  of  ^yrup,  and  then  spread  upon  glass  or  porcelain,  nn 
ti  dry  in  the  furiu  of  wales.  /Vr>^. —  lo  tr>in«|.tarenl  scales  of  i 
fuhy-red  colour,  wholly  solahle  in  water;  the  ba*«i>*  of  the  old  wines  of 
It  i%  an  adnjinible  chalybeate :  dri?«e,  gr.  x-xi. 
F^rri  iVtrf^Jid^,  U,  S.  (Phmphfitr  of  /*oh.) — Prepared  by  the  w^ 
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tion  of  phojiphntc  of  soda  on  sulphate  of  iron.  It  is  insolable  in  water; 
ftf  a  l»iui>h  cnluur^  and  ch:inrres  by  exposure.     Dase,  gr.  x-xx. 

Ff-rri  Frrntt ynntn'tum,  U.  S.  (^Ft^rrm-i/anunt  of  Iron,  Pru^ian 
Bhir.) — l^rvpared  by  the  action  of  the  piTSulphute  of  iron  on  ferrocy- 
aiiiint  of  potassium.  It  is  of  a  deep  blue  colour,  and  insoluble.  It 
is  tonic  and  sedative.  Used  in  nervous  affections,  and  in  intermit  tents. 
Dose,  gr.  v-xx. 

Fcrri  O^it^um  Jlj/drafum,  U.  S.  {Uyd rated  (sr$qui)  Oxide  of 
iro/r) — l^npared  by  the  action  of  solution  of  ammonia  on  the  solution 
of  the  per  (sesqui)  sulphate  of  iron  (made  by  adding  sulphuric  and 
nitric  acids  to  a  solution  of  the  sulphate,)  and  washing  tbe  precipitate 
with  water.  It  should  be  kept  in  close  bottles  under  water.  Use. — 
Chiefly  as  the  antidote  for  arsenic,  in  which  case  it  must  be  given  in 
large  doses.     Its  remedial  effects  are  similar  to  those  of  the  carbonates. 

Ferrum  Ammtmiatum,  U.  S.  (^Ammoniated  /row.)— Prepared  by 
adding  murirttic  acid'  to  subcarbonate  of  iron,  and  then  add  muriate  of 
ammonia,  and  evaporate  to  dryness.  It  is  of  an  orange  colour,  soluble 
ill  water.     V^sed  chiefly  in  nervous  disorders.     Dose,  gr.  iv-x. 

Frrri  Jodt\himj  IJ.  S.  (ItHlide  of  Jron.^ — Prepared  by  putting  iodine 
and  iron  filings  together  in  water,  iu  a  glass  or  porcelain  vessel,  and 
gently  heating ;  then  filter  and  evaporate.  Ah  it  is  extremely  deli- 
quescent, it  is  better  to  employ  the  solution  (Liquor  Fcrri  JtMfidi,  U. 
S.),  made  by  the  addition  of  sugar  and  water;  tbe  sugar  preventing  its 
decomposition.  Prop. — An  excellent  preparation  in  scrofula  and  the 
cacbcxiae.     Dose  gr.  i-ij  ;  of  the  sohtion,  gtt.  x-xx. 

Fcrri  CitruHj  U.  S.  {Citrate,  of  Iron.) — Made  by  adding  citric  acid 
in  solution  to  the  solution  of  the  hydrated  oxide,  and  then  treat  as 
directed  for  tartrate  of  iron  and  potassa.  It  occurs  in  garnet-red  flakes, 
soluble  in  water.     It  is  a  mild,  though  certain  chalybeate.     Dose, 

Liquor  Frrri  NitrntiHy  U.  S.  (^Solution  of  Nitrate  (sesquiHitratf) 
of  Jron.) — Prepared  by  the  action  of  dilute  nitric  acid  on  iron  wire. 
It  is  the  most  astringent  of  the  chalybeatcs,  and  is  used  iu  chronic 
diarrhojas.      Dose,  gtt.  x-xx. 

The  Lactate  is  also  occasionally  used. 

Cori»ER.  (Cuprum,  U.  S.) — Though  pn»bably  inert  in  the  metallic 
BtAtc,  yet  bring  easily  acted  upon  by  tlie  acids  of  the  stomach,  it  may 
prove  poisonous  wiico  swallowed  in  that  state.  Poisoning  may  also 
ri>ult  from  eating  articles  cooked  in  copper  vessels.  The  preparations 
of  copper  act  as  tonics  in  very  small  d(K<es,  with  an  especial  tendency 
to  the  nervous  system.  Larger  doses  occ!ision  irritation  and  inflam- 
mation of  the  stomach.  As  poit^tms,  they  act  both  as  local  irritants 
and  also  upon  the  nervous  centres.  The  best  antidote  is  albumen; 
iron  filings  and  ferroeyanide  of  potassium  are  partial  antidotes. 

Cupri  *Sm //>/#<!*,  U.S.  (Su?j»hafe  of  C*ipfur — liluf:  Yilritd,')'^^ 
Prepared  by  the  action  oV  &u\^\\\xy\q  ^d«i  ^vi  u\ctallic  copper.     Occurs 
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in  large,  prifttiEiitic,  blue  crjatals ;  efH^^re^cont  on  cxp^ure ;  Rtilubte  in 
wuUii ;  tu^te,  very  btyptle;  fut»ef  wben  heated;  iucouiputiblt*^^  the 
pufiie  n&  of  iron. 

EfffitMon  S^iiem.  —  Small  dose*  are  a»trIngcot  and  tonic;  br^r 
daiitN  vomit;  still  lartrcr  are  poi^oiiuun.     Tlie  U'At  antidote  b  albmuQU, 

Used  as  a  tonic  in  obstinate  ap:ue;  as  ad  ustringeut  in  chronic  dyiseti- 
icry  and  diarrhoea,  and  in  ehronio  broncfjilis;  also,  in  epilcp^yf  cliorcit, 
aTid  hysteria*  Do»e,  \  gntiu,  two  or  three  tiu^eii  a  day  ;  as  an  emetic, 
gr  v-x*  Useful  as  an  external  application^  in  foluiion,  to  sponpy 
grunuhuionB  of  tilccra,  and  infljiiied  conditions  of  iikucoua  uienibruneai 
jmrtiL'uliHy  of  the  eye, 

Ctq tram  Ammonidtum^  U.  8.  (^ Amman tatrd  Gtpi>er.^  —  M ad e  by 
rubbing  up  carboQate  of  ainniuuia  with  Bulphate  uf  cupper;  colour, 
dark  blue.  Supposed  10  have  a  epeoial  tendency  to  th«  ncrvouii 
By^teui  i  bcQce  uaed  in  opilcpsia^  chorea,  Sic,  Dose,  gr  aa-iij,  twice  a 
day. 

Zlvc  (Zincnnif  U.  S.)  —  Ita  preparations  are  useful  la  nervoua 
disorderg. 

Zi'nct  Sulphag,  \L  S.  (Sufphafe  0/  Zinc — Whtfe  Vitriol.) — ^Madd 
bv  action  of  dilute  fiutphuric  acid  on  uietallic  sine.  Crystal,  needle- 
aliJiped  prisTTif^y  white;  taste, ityptic ;  aotubte  iu  water.  Incompatiblea, 
tbe  j'ame  as  for  sulphate  of  copper. 

EffecU. — Tonic  and  astringent;  used  chiefly  in  chorea  and  epilepsy. 
Postf,  two  to  three  grains.  In  largo  dos<ftiy  as  10  to  20  ^t^,^  emetic. 
The  Mohaion  an  excellent  application  to  inflamed  mucous  membranes; 
Ftreugth  of  the  solution  gr.  j  or  gm.  ij  t^  f3j  of  water.  It  is  iionte> 
times  cuipliiyed  in  combination  with  the  acetate  of  lead. 

Ziftci  Acfifa*^  U.  S.  (^Acetate  0/  Zinc,) — Made  by  aijding  metalUa 
m 00  to  a  sohition  of  acetate  of  lead.  It  is  in  white  crystals,  e^jlubln 
io  water;   n^^y/,  chiefly  extenjally,  as  the  sulphate. 

Zigi^  Oxitlum^  U,  S.  (OxiWc  0/  Zinc.) — ^Prepared  by  heating  th^ 
precipitated  carboimte.  A  white  insoluble  powder,  used  internally  in 
epilepsy,  dose,  gr.  iij-v;  extt^rntilly  as  a  dusting  powder  to  excoriated 
surfaocji,  and  in  the  form  of  ointment, 

Vtdamina  IWrparafa^  tJ.  S.  (^Prrpnrcd  Calamine ^~- Nat h€  Car* 
bonate  of  Zinc,)  —  Used  in  the  form  of  &  cerate  (  Turner^ §  cerate)  ^ 
ft  good  applicalioQ  to  excoriated  aurfiusea  and  certain  cutaiieaua  erup- 
tions. 

Sitfpfujfe  0/  Codmium  has  b^en  lately  introduced  afl  ao  external 
appliciition  for  the  eye;  it  rcaeiubles  sulphate  of  line* 

81LVKR.  (Ar^enfum,  U.  S.) — Argf.VTI  NlTll^R,  U.  S.  (Nitrate  0/ 
Siltfer — Lunar  Cauxtic,  —  Prt-pared  by  tho  action  of  nitric  acid  on 
ftilvcr;  evaporating^  fuMng^  and  running  into  moulds.  Cntour^  nearly 
ivhite;  very  soluble;  toiste  styptic  and  harsh.  IncompatibleS|  the 
aame  aa  fur  imni — aUo  common  salt. 

i^aoO* -» Small  doses  are  toulc;  larger,  corrosive  and  poisonoiis 
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15ost  anti(lot<^  is  coiinnon  salt.  Its  long  upc  is  apt  to  occasion  a  dis 
colnnition  of  tlic  &>kin.  Most  used  in  epilepsy  and  chorea;  also  in 
irritalili?  conditions  of  the  stomach;  and  as  an  astringent  in  dysentery 
and  diarrhoja.  Dosi',  gr.  ss  to  gr.  ij,  given  in  pill.  Its  solution  is 
very  vuluahlc  as  a  topical  application  to  indolent  nlcers,  and  to  in- 
flamed mucous  membranes,  as  of  the  eye,  nose,  urethra,  vagina,  and 
rectum;  strength  of  the  solution  from  gr.  ss  to  gr.  x  to  f3j  of  dis- 
tilled water; — also  for  the  throat  and  tonsils^  either  applied  in  strong 
solution,  or  in  the  solid  form. 

Artjcnii  Orulnm^  U.  S.  (OxuJe  of  Silver.') — Is  made  by  action  of 
potassa  on  the  nitrate;  used  as  the  nitrate. 

l^fSMITII,  (Jjismilthumy  U.  S.)  —  BlSMUTHI  SUBNITRAS,  U.  S. 
(^Suhnifmte  of  Bismuth  —  Maghtcr^  o/  Bismuth.)  —  Made  by  the 
action  of  nitric  acid  on  bismuth,  and  then  throwing  the  retiulting 
nitrate  into  water,  which  throws  down  the  subnitrate.  A  white 
powder,  without  tiiste  or  smell.  Used  chiefly  in  dinorders  of  the  sto- 
mach, connected  with  diseased  inner>'ation,  as  gastrodynia;  als^j  in 
diarrhoea.     Dose,  ten  to  twenty  grains.     Apt  to  blacken  the  stools. 

THE   MINERAL   ACIDS. 

Usually  classed  among  the  tonics. 

AciDUM  SuLPilURicuM,  U.  S.  (Sulphuric  Arid.)  —  Employed 
only  in  medicine  in  a  stat«  of  solution.  Acts  as  a  tonic,  astringent, 
and  restorative  to  the  blood ;  used  in  low  forms  of  fever,  in  diurrlia*a, 
and  to  check  excessive  perspiration.  The  dilute  acid  of  the  I'har. 
contains  f'i)  of  the  concentrated  acid,  to  f3xiij  of  water;  dose,  lU  to 
SO  drops,  in  a  wineglass  of  water.  The  elixir  vitriol,  or  aromatic  sul- 
phuric acid  (Aridum  Sulphuricum  Aronialicum,  U.  S.),  contains 
ginger  and  cinnamon ;  it  is  much  used  in  the  hectic  fever  of  phthisis, 
and  in  convalescence  from  acute  disorders.     Dose,  the  same. 

There  is  also  an  ointment,  • 

AciDUM  NiTRicuM,  U.  S.  {Nitric  Acid.) — Effects  resemble  those 
of  sulphuric ;  never  used  in  its  pure  state ;  two  kinds  kept  in  the  slioyis, 
the  tiitrir,  which  is  colourless,  and  the  nitnnut,  which  is  reddi^h. 
V>oA  as  a  restorative  to  the  blood  in  low  forms  of  fever,  and  to  correct 
alkalinity  in  the  urine  in  phosphatio  lithiasis.  Dose  2  to  10  drops, 
according  to  its  strength.  A  strong  solution  is  used  externally  to 
indolent  uUers.  Hope's  mixture  consists  of  nitric  acid,  laudanum, 
and  camphor  water;  used  in  dysentery,  &c. 

AciDUM  MURIATICUM,  U.  S.  {Muriatic  Acid.) — Colourless  when 
pure ;  used  in  a  dilute  furm  in  low  forms  of  fever,  especially  in  typhus 
fever.  Dose  5  to  20  drops,  in  a  wineglass  of  water.  Used  also  as  a 
gargle  in  scarlet  fever. 

AciDUM    NlTRO-llUEWElC^M,  U.  S.     (Nitro-livriattc  Acid.)^ 
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Miifltj  by  mixing  one  pari  of  nifnc  with  tw)  of  nmriiitic  acid;  itin- 
tual  deconi[)OBiUMn  ensuen^,  by  which  nitrouii  acid  fumea  are  giTt!n  offy 
aad  cbbirine  rcniaiod  di&sohcd  m  water.  It  is  thou&rht  to  baye  an 
<«apeml  tcodcncy  to  the  liver,  and  is  ppTco  in  bepatic  diseases;  al^o 
in  iecondary  Rypiiilb,  Used  likewise  as  a  bath,  or  fui^t-batb,  in  tbc^e 
disorders. — The  ioiution  of  chlorine  sometimes  used  in  bronchitis ^ 
also  the  vapour  of  cbtorine  iobaledy  but  is  apt  to  occasion  irritation. 

Under  the  bead  of  TodIcp,  Cod-liver  Oil  {Oleum  Morrhum^  IL  S.) 
may  be  appropriately  placed.  It  m  procured  from  the  fresh  liver  of 
the  cudfisb,  Guihta  Morrhua^  by  pressure,  or  by  Bpontaneous  drain- 
ing. Two  or  three  varieties  are  fuund  id  the  markets^  the  beat  of 
which  is  of  a  light-yellow  colour,  aod  transparent,  aod  of  a  peculiar 
taste  and  smell.  It  contains  some  iodino  and  bromine,  besides  tbo 
uaual  fatty  priueiplea. 

KffrtUy  dx. — When  used  for  some  time  it  increases  the  function 
of  nutrition  ;  ltd  influence  is  esjwcjully  ohj^ervable  in  chrome  disease's 
of  a  wa!^tin^  character,  pEirtieuhirly  in  phthisis  j  given  in  the  forming 
Etago  of  the  latter  disorder,  it  bus  app+'ured  in  many  cases  to  have 
arrested  it.  It  is  somewhat  liable  to  disorder  the  stomach.  DcMNi 
f  3bs^j,  two  or  three  times  a  day.  It  is  ncc^Jssary  to  conliiiuo  ita  use 
for  two  or  three  mouths. 


CLJlBS  III. 


ARTBRIAL  8TIMULANT3. 


Tlft^E  are  substances  which  increase  the  activity  of  the  eireulalu»o^ 
aa  a  primary  effect,  though  their  operation  is  also  genenilly  extendetl 
to  r4her  parts  of  the  sy?»tem.  They  are  sometimes  named  rxriTrm^a, 
and,  from  their  rapid  it  y  of  action,  diffujtibh  ^tSmuhinhi,  Many  nthe? 
articles,  classed  elsewhere,  prwlm.*©,  among  their  other  cffi^ct-^,  stimula- 
tion of  the  heart  and  arteries,  as  opium,  alcohol,  ether,  Ac.  They 
differ  from  trmic$  in  their  more  powerful  and  rapid  action;  they  du 
not,  as  tonics,  increase  the  potter  of  the  system. 

They  are  indicated  in  all  cases  of  sudden  or  great  prostration  \  but 
\ey  should  not  be  indiscriminately  used^  from  fear  of  sub^erjueut  re- 
tion.     As  a  general  rule,  inflammation  or  frver  coiiiriiiitdiciitrs  their 
;  but  there  may  be  cases  in  which  they  will  bo  propor. 

Carbonatk  of  Ammonia.  (Ammonitr  Corhoiun,  V.  S.) — (*hemi» 
cally  a  Beifqiiiajrl>otiate  ;  improperly  termed  t^nlatHr.  alkali.  Prepared 
by  subltming  together  carbonate  of  lime  and  f^nl  ammciniac.  When 
fint  niada  it  is  a  snlid,  white,  transpan^nt  cuke;  odour,  strong  and 
puugent;  taster  acrid  and  alkaline;    soluble  in   water  and  aloobol; 
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bocomes  converted  into  ft  bicarbooate  on  exposure  lo  the  air^  lostog  i 
tniDt^lticQucj  &Dd  some  of  its  activity. 

Effertt. — A  powerful  diffusible  gtimukot,  acting  chiefly  upon 
circalatioD ;  it  has  a  local  tendency  to  the  lunga  and  skin. 

fZw^. — Much  employed  \n  the  sinking  stages  of  fever,  or  of  ac 
diseaaes,  estpecially  of  the  kngs ;  also  in  atonic  gout,  and  dy!«pe 
attended  with  acidity  of  stomach ;   externally,  to  bites  of  poisono 
inpect^.^    Dose,  5  grains  evei^  bour  or  two,  given  ia  solution  will 
gum  and  sngar,  to  obtund  its  acrimony. 

The  Aromaik  Sptrii  of  AmrnoUM  ( Splrttm  Amffwrttx  Arom^^tr 
U*  S.)i  i«  made  by  distilling  together  muriate  of  ammonia,  carbonai 
of  potassa,  cloves,  cinnamon,  lemon-peel,  alcohol,  and  water.     It 
an  agreeable  stimulant  cordial,  used  in  languor,  faintoees,  and  sick 
gtomach.     Dose»  f  3fls-ij» 

The  *S/>iVii  of  Ammonia  (Spiritu*  Ammonim^  U»  S.),  ia  only  a 
solution  of  gaseous  ammonia  in  diluto  alcohol ,  it  is  not  mach  used. 

Olh  OF  Turpentine.  (^Okum  Ttrthhilhinm^  U,  S.)  —  Procured 
from  common  turpentine,  which  consists  of  the  volatile  oU  and  resin, 
by  distillation.     Called  improperly  spirits  nf  turpentine, 

Frop. — ^A  colourless  limpid  fluid;  odour,  strong  and  peculiar; 
taste,  hot,  and  peculiar;  rather  lighter  than  water,  with  which  it  ia 
alightly  soluble;  its  proper  solvent  is  boiling  alcohol.  Chemically,  a 
hydrocarbon;  tut  when  exposed  to  the  air,  absorbs  oiygen,  which 
converts  pari  of  it  into  resin. 

Sfffcis,  —  Small  doses  produce  a  warming,  stimulating  effect  npo^i 
the  stomach  and  the  system  generally^  increastog  the  action  of  the 
heart  and  arteries.  It  is  absorbed  into  the  circulation,  as  proved  by 
its  being  exhaled  from  the  secretions.  Apt  lo  act  upon  the  kidnep, 
flometiracs  with  violence.  Large  doses  act  as  a  cathartic,  and  autbcl- 
m  in  tic. 

Uses,  —  A  valuable  stimulant,  particularly  in  low  forms  of  fever: 
more  especially  in  typhoid  /fvcr^  attended  with  dry  tongue,  deliriuu 
tympanitis  and  subsultua.     It  is  believed  by  some  to  produce  an  alt 
rutive    impression   upon    the   muooua   membrane.     Also   in   chroni 
tatarrh,  clironic  dysentery,  chronic  nepbntis,  chronic  gout  and  rhc 
matism;  ali«o  in  hemorrhages  from  the  lungs   and  bladder.     Do 
from  5  to  20  drops,  given  in  emulsion,  or  dropped  on  sugar,  and  frS" 
quciitly  repeated. 

PtingpnoHUS  is  one  of  the  most  powerful  of  the  sdmulants,  btit 
is  rarely  employed.  It  appears  to  have  an  especial  tendency  to  the 
genital  organs,  and  is  reputed  aphrodisiac.  It  should  never  be  used 
In  substance,  but  id  ethereal  solution.     I}o8Cj  one-twelfth  of  a  grain. 

Cayenne,  or  Red  Pepper,  (dtpncnm,  U.  S.)^ — The  fruit  of  the 
(\ipxicH7n,  awwMuwr,  and  other  species;  a  native  of  the  East  and  West 
IniJii'S;  but  i'uhivatcd  in  our  gardens.     The  fruit  is  in  pods,  2  or  8 
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[ncbes  long,  of  a  eonicJil  ibafMj;  colnur,  wlicn  ripe,  briplit  re<J,  which 
become:)  darker  hy  drying;  colour  ot'  powder,  red.  Tlic  odour  and 
tmfitc  of  capsicum  arc  peculiiir,  tmd  depeud  oo  ft  fixed  priuciple,  njitued 
capstciHj  aUo  a  puugeot  oi),  aod  extractive.  Aloobol  and  water  extnct 
its  active  propertied. 

Effects,  —  A  powerful  stiiDul&iit,  eapeciallj  uritJiDt  to  the  pmrt  to 
which  it  IB  applied. 

UffM. — When  a  powerful  locul  itnpressioo  is  required^  u  m^rousitig 
the  actioQ  of  the  stomach ;  peculiarly  tipplicabte  in  malignaQt  scarlet 
fever  attended  with  putrid  sore  throat  A  preparation  oonsi^ting  of 
two  tables poonfuls  of  powdered  capsicuni,  ooe  teaspoon ful  of  oomiaoQ 
sjilt,  half  a  pint  of  boiliog  vinegarp  mnd  half  a  pint  of  boiling  water^ 
IB  much  used  for  thia  purpo^  in  the  Went  Indies.  A  saturated  in- 
fuNiori  may  also  be  applied  locally  to  the  throat  iu  gaogrenouB  eascsj 
with  great  benefit. 

IX^te  of  powder,  6  to  10  grains }  of  infusion  (Ttt/u*um  Cap$icif 
U»  S.),  made  with  3'j  to  Oss  water — f^^ss;  of  the  tincture,  fj  j  to 
f:?ij.  The  Btrcngth  of  the  gargle  ehould  be  proportioned  to  the 
severity  of  the  case. 


CLASS   IT. 
KBRV0U8  STIMULANTS. 

Mkdicines  which  stimulate  the  nervous  centrci,  among  tlieir  other 
■itpiulatiiig  operations.  Ah  they  all  probably  fint  enter  into  the  cir- 
oolatioD,  their  impression  is  fir^t  m^de  there. 

One  of  the  modes  in  which  deranged  nervooji  action  most  fr«»qilently 
mantfeBtA  iteieir  is  ^usniy  and  from  the  power  of  tbb  set  of  rcmcdiea 
to  coolrol  it,  they  have  been  termed  anttspa^miodics,  Thia  U^rm, 
however,  is  not  strictly  applicable  to  them^  since  spasio  depends  upon 
a  dtvorsity  of  patbologiciJ  conditions^  being  some  times  prc^duoed  bv 
an  excess  of  power  io  the  nervous  centres,  and  at  others  by  a  defi- 
ciency. Sometimes  it  is  caused  by  cnngeetion^  or  inflammation ;  in 
wliiuh  cases  the  nervous  stimulants  would  be  inadmisnible^  but  deple- 
tion would  be  required.  * 

Tbey  are  employed  in  all  dissordera  connected  with  nervous  derange* 
Qiente  of  any  sort,  not  aeconipanied  with  high  arterial  action.  Thus 
in  hysteria,  faooping-coughy  8pa5mod)c  asthma,  insomnolency,  &c. 

Tbey  all  posses  mnre  or  lej«a  of  a  foetid  odour,  u|ion  which  their 
peculiar  virtues  were,  at  one  time,  supposed  to  depend. 

Music.  (MosehuM,  U.  S.)^  Product  of  the  Mmhu*  mtmhi/truM^ 
an  animal  gomewbat  rctieinbliug  a  deer»  inhabiting  the  moUAlalBOiii 
districts  of  Asia.     The  mubk  rcaid^  in  an  oval  pod^  about  two  and 
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a  balf  inchcB  in  lengtb,  and  one  and  a  half  in  breadth^  sitiiAted  be 
twecn  the  prepuce  and  umbilicus.  Musk  is  a  secretion  of  the  lining 
membrane  of  this  pouch,  and  is  found  only  in  the  male,  and  mo^t 
abundantly  in  the  adult  animal.  It  is  in  the  form  of  reddish-brown 
coarse  granules,  and,  from  its  very  high  price,  is  extremely  liable  to 
adulter.'ition.  Its  chemical  composition  is  veiy  complex:  it  ia  in- 
flammable. 

rV«.  —  Musk,  when  genuine,  is  one  of  the  most  powerful  of  the 
antispasmodics.  Given  in  full  doses,  it  excites  the  circulation,  as  well 
as  the  cerebro-ppinal  system,  producing  an  exhilarating  effect,  with 
occasional  vertigo  and  headache ;  also  slightly  hypnotic.  It  is  em 
ployed  with  advantage  in  retrocedent  gout,  obstinate  sin^ltus,  infan- 
tile spasms  not  accompanied  with  inflammation,  &c.  Advantageously 
given  to  children  in  enema.  Dose,  5  to  15  grs.  Given  in  form  of 
emulsion, — dose,  f  3i  to  f  3ij;  of  the  tincture^  gtt.  xxx. 

Castor.  (^Castorcumy  U.  S.)  —  A  substance  strongly  resembling 
musk  in  its  medicinal  properties  and  therapeutical  applications.  It  is 
the  product  of  the  Castor  Fiber,  or  beaver,  and  is  contained  in  two 
follicles  situated  near  the  anus  of  the  animal.  It  contains  a  peculiar 
matter  called  Castorhy  and  a  volatile  oil.  Dose,  gr.  x-xx ;  of  the 
tincture,     {^Tiiict,  Castoreiy  U.  S.),  gtt.  xxx. 

AssAF(ETiDA,  U.  S.  —  A  gum-rcsin  —  the  product  of  the  Narthcx 
ofi^n/afida,  and  possibly  of  some  others.  The  N.  astfn/atitfa  is  an 
umWlliferous  plant,  growing  in  Persia  and  Affghanistan,  having  a 
lonjf,  tnpering,  perennial  root,  and  very  long  leaves.  Assafcotida 
is  obtained  by  slicing  off  the  top  of  the  root,  and  collecting  the 
juice  as  it  exudes,  which  is  then  kneaded  into  masses,  and  packed  for 
market. 

At  first  it  is  rather  soft,  but  hardens  by  exposure,  which  also  rcn- 
drrs  it  darker.  Colour,  externally,  reddish-brown  j  internally,  rathei 
Ji«;hter,  mottled  with  white  tears,  and  shining;  taste,  bitter,  acrid, 
and  alliaceous ;  odour,  very  strong  and  alliaceous,  but  more  powerful 
in  the  i'resh  juice.  It  softens  by  heat,  and  is  inflammable.  Chemi- 
cally, it  is  a  gum-resin,  united  to  some  volatile  oil.  Water  dissolves 
the  gum  which  forms  an  emulsion  with  the  resin;  alcohol  forms  a 
clc.ir,  «r(,l(|en  tincture. 

^  s/'.s-. — One  of  the  most  valuable  of  the  antispasmodics;  also  stimu- 
lant, expectorant,  laxative,  and  emmenagogue.  Employed  with  advan- 
tage in  hysteria,  infantile  convulsions,  hooping-cough,  chronic  cough 
of  a  nervous  character ;  also  os  a  carminative,  along  with  rhubarb  and 
uli>es,  in  the  constipation  of  old  persons,  and  as  an  emmenagogue. 
Advantagronsly  given  to  children  by  enema,  in  which  case  it  will  often 
pn)ve  laxative. 

Dose  of  substance,  gr.  v  to  z,  given  in  form  of  pill ;  —  of  the  emul 
won  (//ar  aznnfoctida)^  f  388  to  f3j; — of  the  tincture,  foSss-j. 
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ARsafoetida  is  Boojctinies  used  in  tlie  form  of  ft  planter,  lo  ehrouio 
fiwoUings. 

VaLKHIAP^.  (  Val*nana,  U,  S.) — Root  of  tlie  Valeriana  offlt'inaiu^ 
a  pttreiihiiil  |»hiijt,  itidigenou:}  in  Eunvpe,  growing  about  two  or  three 
feet  high.  The  r*>ot  consists  of  a  shtirt  luberuulated  rhistinne,  from 
which  iisaue  numcroua  round,  tapering  fibres,  of  a  j  t- 1  low  is  h*  brown 
colour  externulljy  aud  whitish  ititcrDaHy.  Ta^te,  bitter  aud  acrid; 
odour,  when  dry,  strong^  peculiar,  attd  sottiewhut  aromatio.  It  depends 
fur  its  virtueR  on  a  yellow  voluiile  oil^  separable  by  distiliation^  and  an 
icid,  Dsimed  vakrhtnic  fici'r/, 

Ustn. — A  un!d  autisipa^modic  and  stimulant,  Ufcful  in  beniicrania, 
ooutbined  wtth  cinehgna;  also  tn  attght  ncrvou.s  deran^cmontH.  HvM 
givon  in  form  of  in/nfum  {^ht/usum  VaUrUiinf^  U.  S),  uijide  with  half 
an  ouueo  of  the  root  to  a  pint  of  bojiuig  water;  dose  f3i  lo  f^ij- 
lJo.*e  of  the  oil  of  Valerian^  3  to  6  drtjpi*;— of  the  tincfttre  (^TitwL 
VaUriaviBf  U.  S,),  f  3j  ;  —  of  the  ammnniateit  tim-iurc  (  7*i*ftcl»  Vait^ 
riittift  AmtuonifUa^  U,  S), — made  with  the  aroinatiu  spirit  of  amnio* 
nla,  —  f3«i8;  of  the  y?uiV/  extract  (^Kt tract um  Vnirriamr  FluitJumf 
U*  SO,  gtt.  x-xxx. 

GARLia  (AUiumj  U.S.) — Is  decidedly  oulispasmodic,  ospeeiiilly 
in  ciiae»  uf  children,  to  whom  it  may  be  advautjigeou>ly  applied  in  the 
funn  of  cataplasms  ih  the  feet,  to  cpiiet  the  nervoim  irritaiiou  to  which 
ihoy  are  frt'quenti)^  liable  in  the  course  of  diuease.  S<>mctiines  em- 
ployed as  a  contiCer- irritant  to  tlio  BpinOi  in  cases  of  hooping-cough. 
It  18  likewise  expcctorunt. 

Oil  or  Ambeii.  (Oieum  Succinic  U.  S.) — Amler  is  a  fonsil  resin, 
Ihe  product,  probttbly,  of  foiiie  extinct  jepeeios  of  cfmi/fra\  found  on 
iho  fthnrcs  of  the  lialtic.     It  occurs  in  fngnients  usually  of  small 

e,  of  a  yellowiah  colour,  trangluccnl,  without  odour,  and  inllaw- 
nable*     By  deatruotive  distillation  it  yields  a  volatile  oil  and  ntccinic 

€tci(i. 

The  of7,  as  finet  procured  by  distiUing  amber  with  sand,  is  thick, 

Eld  of  ft  very  dark  colour  aud  emjiyrcuiunlio  smell;  when  jjurififd  by 

rfudistiiUtion   with  water,  it  e^iustimtei)  Oieum   Succini  Ii*f'tijii:a*um^ 

II.  8.^  thi»  has  a  clear  amber  colour,  aud  a  less  ofienaive  odour;  It  ia 

the  only  preparation  u*ed  internally. 

It  is  a  decided  stimulant  to  both  the  arterial  and  nervous  syBt4;m!t 

I  dSf-d  chiefly  iu    hooping-cough,  infantile  convulsions,  obstitiate    hie 

i^ugh,  hysteria,  ^,  \  also  as  a  rubefacient  to  the  epine  in  lufn utile 

jivulMiouH,  and  hooping-cough;  and  for  rheumatism  and  j^l>y,     ll 

ilso  increases  the  accretions,  especiiiUy  the  urinary.     lJt>fi^?,  gtt«  y/^xx^ 

emulsion. 

Tht!  Skunk  Cribbaffe  (Orae^mtiumf  D.  8»  Sec,) — root  of  Drnctm* 

ium  '    f^ryxi^yli^/i/iff),  is  a  powerful  u<»rvous  stiinu* 

[it,  .  .cjjh  state.     It  dolcnufatu  very  much  by  4gc^ 
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and  is  hence  not  much  used  in  regular  practice.  It  has  been  employed 
with  benefit  in  asthma.     Dose,  gr.  x-xx. 

Coffee  and  Tea  possess  decided  virtues  as  nervous  stimulants.  The 
excessive  use  of  either,  especially  of  the  former,  is  very  apt  to  induce 
dyspepsia  and  its  attendant  evils.  They  may  be  beneficially  resorted 
to  as  stimulants  in  nervous  headache,  and  other  mild  nervous  disorders 


CLASS   V. 
CEREBRAL  STIMULANTS. 

This  class  of  stimulants,  termed  Narcotics  by  most  writers,  acts 
chiefly  upon  the  brain,  though  at  the  same  time,  influencing  both  the 
circulation  and  the  spinal  nervous  system.  Like  all  other  stimulants, 
their  primary  impression  is  followed  by  a  proportionate  degree  of 
depression,  which  becomes  excessive  and  dangerous,  when  the  dose 
has  been  very  large. 

Their  operation  upon  the  system  is  usually  described  as  consisting 
of  three  stages:  1,  that  of  sdmvlatton,  which  is  transient;  2,  that 
of  narcotism  or  sleept  which  is  prolonged  in  proportion  to  the  dose ; 
3,  that  of  dejyression.  The  diflerence  of  these  several  stages  of  action 
have  been  ascribed  to  a  supposed  diflfcrence  in  their  manner  of  ope- 
rating; the  immediate  or  stimulant  effect  being  supposed  to  be  due  to 
action  upon  the  nerves,  while  the  narcotic  depressing  effecta  were 
attributed  tO  a  slower  action,  through  absorption.  They  difier  very 
much  in  their  energy  over  the  system,  and  are,  by  some,  believed  to 
act  upon  the  different  parts  of  the  cerebral  mass. 

In  large  doses  they  are  poisonous, — death  resulting  from  asphyxia, 
in  consequence  of  a  suspension  of  the  powers  of  the  brain,  or  rather, 
of  the  medulla  oblongata. 

There  is  no  class  of  remedies  to  which  the  system  becomes  so 
readily  accustomed,  and  none  in  which  such  large  doses  can  be  tole- 
rated, in  especial  diseases.  Hence,  when  their  use  has  to  be  continued, 
it  is  best  to  frequentlv  substitute  one  for  another,  in  order  to  prevent 
the  formation  of  a  dangerous  habit  When  once  their  use  has  be* 
come  habitual,  some  degree  of  caution  is  requisite  io  abruptly  with- 
drawing them,  lest  inordinate  depression  should  follow. 

They  are  used  in  medicine  extensively  for  the  relief  of  pain,  which 
effect  they  accomplish  by  obtunding  the  sensibilities  of  the  brain. 
Some  are  also  employed  for  their  stimulating  effects;  and-  maay  of 
them  for  an  antispasmodic  operation.  Tliey  are,  as  a  general  ruloy 
oootraindicated  in  cases  of  plethora,  fevor  of  a  high  gjnde,  and  eapedally, 
cerebral  congeaiion  or  lu^ummauoti. 
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Tbcj  litive  received  diflfercnl  nuines  ttccordtng  to  iWir  different 
efTecls ;  ottftJi^nrg^  from  tlieir  ability  to  rtlieve  puin^  Mopart/tf^  qt  H^P' 
notkny  frouj  tliclr  tcaJuDoy  to  promote  sloepi  &c. 

Alcohol,  U.  8. — The  ppnduct  of  a  peculiar  change  in  grape  suj^r, 
Ittiown  &B  the  viHtttt^ft-rmcntu/ti/n.  The  eotidrfioas  neceasJiry  far  ihia 
ehan^^e  are  a  j^oIuIioq  of  sugar,  the  presence  of  wirne  fcriiieut,  arid  a 
certain  tetnprature.  The  chemical  change  whirh  occur*  U  the  con- 
version of  mgar  ioto  alcohol  and  ciirbonic  acid.  The  juices  of  variou 
fruits  contain  ull  the  dements  for  due  fernjeirtntion,  Thoa  the  juice 
of  the  prape  undergoes  Bpontaneous  fermcniation^  yielding  winr;  tho 
juice  of  apples  yields*  tu/rr ;  the  infusion  of  barley^  tnait  titjuoff  Sec, 
All  such  liquors — the  res^ult  of  fcrmciitati'>n — are  nnnied  /trrmttitnf 
liqtiorn^  and  vary  very  much  both  as  U\  flavour*  and  also  as  to  the 
c|UJintiry  of  aloohal  which  they  contain]  thu«  the  stronger  wino^  con- 
tain about  20  per  cnt  of  alcohol;  the  weaker  wines  about  10  or  li 
pc?r  cent,  ;  the  mult  liquors,  v^  porftTi  ale,  and  beer/ about  I  per  cent. 
All  the  fcrmeutcd  liquors  when  submitted  to  dintillaiion  afford  nnich 
stronger  products^  called  iiUtilleiJ  liquors^  nnfrnt  rptrtff^  or  KfHritntnt* 
fiqunrt.  Bnindy,  gin»  rum,  ^c,  art?  ex>implc8.  Tlie.«€  contain  about 
50  per  cent,  of  alcoliol.  Whtn  the  qonntity  is  exactly  50  per  ccnt«, 
or  ouo  half,  the  liquor  ih  termed  pmn/nptfuJ, 

Any  of  the  disiilld  liquors,  wheu  s*ubri»itted  to  dbitjll»tIon»  will 
yicM  the  AUohui  of  the  l*haniiaco[Mciji,  called  alfio  rrrttfird  *ptrit»  *»/ 
winr^ — having  a  sp.  pr.  of  H^o.  The  alcohfd  thus  procure.'*!  contains 
Ois  much  as  15  per  cent,  of  water,  from  which  it  cunnot  be  cnlirtdy 
itepLirat4-'d  by  any  number  of  distillations^  The  abtvluie  alcofioi  of 
cbemi^tii  In  never  usid  iu  medicine, 

Tlie  Afcoh^fi  Dihihtm  of  the  l*haruiaeopttUtt«  con?*ist'*  of  equal  inea- 
iurctr  of  officinal  :ilcohol  and  water:  it  is  used  in  uidking  ccrlain  tino- 
lurcii ;  il«  ctrength  is  abniit  that  of  the  tli^tiUed  |iquor?i. 

The  variouit  alcohitlic  liquors  arc  uised  in  medieinc  chiefly  as  stlTiii]- 
Unta  in  low  states  u^  the  system.  The  /rrmrntni  liqunr!*,  as  wine,  or 
the  mult  liquors,  an?  u^udly  preferred,  unless  a  very  decided  stimulus 
is  required,  iu  which  eai^e  Lrumfj/  is  eiuploycd« 

U'fV  trAn^  is  one  of  the  best  forms  of  admiiafttoring  wine;  it  ia 
nridc  by  adding  half  a  pint  of  wir»c  (Miideira,  ^Sherry,  or  Teiierifff) 
lo  a  pint  of  boiling  milk,  se^winiting  the  curd  from  the  whcy^  and  di- 
luting the  latter,  if  necessary,  with  rctiuct  whey,  and  properly  fliivour- 
^mW^  with  sugar  und  spices. 
^^v  The  ffuiff  (iqrtorit  may  be  employed  ta  stimulants  more  freely  than 
^^Brine ;  they  puascss  aUo  toiiio  and  fiutniive  pru|H?rUes :  the  best  art» 
^^^Korter  and  ale  ;  t>et?r  h  apt  \a  prove  ftce^ent. 

^^^  Alcohol  if*  frt?qu»/ntiy  cmf>l(*yt*<i  eitcrnuHy*  particulirly  in  the  form 
^^^^■bf  ardent  spirits,  as  a  rubefaeicnt :  the  effect  ii  increaj^ed  by  mixing 
^^wilh  re<l  p4  pper.  It  will  act  as  a  local  rcftigeraut  if  applied  m  as  U\ 
I         ht  allowed  to  cvriporntc. 
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An  cvi<lence  of  tlie  favourable  influrnco  of  alcoliul  in  disease,  ii 
when,  under  its  use,  the  pulse  becomes  fuller,  and  at  the  flume  time 
slower;  the  skin  moist,  with  an  abatement  of  delirium. 

Ether,  (^^ther,  U.  S.) — Chemically,  the  ojritle  of  Hhylr..     Pre. 

?ared  by  distilling  together  2} ft>9.  alcohol  a«d  \i^,  sulphuric  acid, 
'he  ether,  as  first  procured,  is  contaminated  with  sulphurous  acid,  oU 
of  wine,  and  some  alcohol.  It  is  purified  from  the  acid  by  a  rtnlistilla' 
tion  with  potassa;  and  from  the  alcohol  by  agitation  with  water. 
\Vhen  thus  purified  it  is  named  rectified  sulphuric  eiher. 

Prop. — A  colourless  limpid  liquid,  of  a  strong,  agreeable,  and  pecn- 
liar  odour;  a  hot,  pungent  taste;  pp.  gr.  '7,  or  a  little  lera.  Watei 
takes  up  one  part  in  ten;  very  soluble  in  alcohol;  very  volatile  and 
inflammable. 

Its  effects  on  the  system  resemble  those  of  alcohol,  only  more  rapid 
and  transient.  It  will  affect  the  brain^  producing  intoxication ;  anil, 
like  alcohol,  its  effects  are  diminished  by  frequent  repetition.  Its 
impression  is  very  speedily  produced  on  the  system  by  inhalation  ;  by 
thi:^  means,  a  very  powerful  narcotic  influence  may  be  obtained.  In 
this  way  it  is  much  used  as  an  anaesthetic  agent. 

As  a  medicine,  ether  is  used  chiefly  as  a  powerful  diffusive  stimu- 
lant in  cases  of  sudden  and  alarming  prostration,  as  in  mefnstatie  ^ut, 
Fpasmodic  asthma,  angina  pectoris,  &c.  It  is  best  given  in  rmuhiun^ 
matle  by  rubbing  it  up  with  water  by  means  of  spermaceti.  Exter- 
nally applied  it  produces  cold,  if  allowed  to  evaporate;  or  a  rubefacient 
effect  it  confined  to  the  skin. 

Hoffman's  Anodyne  (^Sj)iritus  aether  in  compoKifuSj  U.  S.)  is  much 
employed.  It  contains  oil  of  wine,  ether,  and  alcohol,  to  the  former 
of  which  it  owes  its  peculiar  fragrant  odour,  and  which  causes  it  to 
impart  a  milkiness  to  water;  this  is  a  test  of  its  genuineness.  U  is 
much  used  to  allay  nervous  irritations  :  it  acts  as  an  antispasmotlic. 
])o>e  of  ether,  f^ss  to  f^j  ; — of  Hoffman's  Anodyne,  about  the  same. 

riiLoiiOFORM.  (Chloro/ormiim,  IJ.  S.) — IVepared  by  di^'Tilling  to- 
gether alcohol,  water,  and  chlorinated  lime.  It  is  the  ten-hforitft  uf 
formi/lf  ((^HClj^.  It  is  a  very  thin,  colourless  liquid,  having  a  pi*- 
culiar  ethereal  odour,  and  a  hot,  aromatic,  saccharine  taste,  volatile, 
not  inflammable,  insoluble  in  water,  soluble  in  alcohol  nnd  ether;  sp. 
gr.  1-40  ;  boiling  point  142°;  remarkable  fi>r  the  very  small  size  of  its 
drnp,  requiring  from  250  to  300  to  make  one  fluid  drachm. 

Its  action  is  that  of  a  tlirtTt  neihitive ;  used  as  an  anodyne  and  calm- 
ative both  generally  and  locally.  Much  employed  by  inhalation  as 
an  anscsthetio  agent,  but  is  not  without  danger;  producing  death  ap- 
parently by  suspending  the  heart's  action.  Dose  internally,  f  5i-ij. 
It  has  been  found  very  useful  in  neuralgia. 

Opium,  U.  S. — The  concrete  juice  of  ihe  unripe  capsules  of  /^i/hi- 
V^r  Mjmnifvmm^  which  is  probably  a  native  of  Persia,  bat  ia  now  cuU 
dvatcd  io  various  faTU  ot  X\\q  hqtV^.    \v\a  «&  vGi,tkna.l  ^^Unt,  attaioiug 
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ttie  hrifrlit  "f  2  to  4  feet.     The  flower  coudsU  of  fuur  larg«  petals, 
(Fig.  349),     There  are  two  vari- 
eties of  the  papaver  »oinuiforum, 
named    the     white     and    black 
ptippj. 

Tl*e  ea^tivles  (popfjy-beads)'  '  arc 
abiiui  ODe  and  a  half  to  two  inches 
in  diaiDeicr,  of  a  yeilowish-lirown 
colour^  and  filled  with  Hmall  needSf 
which  contain  much  fixed  oil  of 
n  bliitid  charact^jf,  but  no  narco- 
tic principle.  The  capsules  thom- 
•elvea  are  eligbtly  narcotic,  and 
are  aotneiime**  employed  in  the 
form  of  decoction  and  syrop. 

Opium  18  procured  by  niaking 
incisions  in  the  half-ripe  capsules, 
and  collecling  the  juice  which 
exudes,  and  profxTly  drying  it 
It  is  obtained  in  large  quantities 
io  India,  Persia,  and  As^ia  Minor; 
the  chief  supply  of  coninierce  be- 
ttig  afforded  from  the  latter 
cuuntry, 

'i'he  dlHt^rent  iiort«  of  opium 
arc  the  Itttfut,  Prrxta,  Turkftf^ 
and  Eiftfptiau, — ^Thc  India  variety  is  almost  eicluMfely  eofi^umed  in 
India  and  C!hiua;  it  consists  of  three  varieties,  Mnhni^  Pntnn^  and 
/if' nam  opium*  The  J'orsiuti  very  seldom  cinucs  to  this  coon  try. 
There  are  two  kinds  of  Turkey  opiuui  fuund  in  the  luarkctit, — Inn 
A^mymtt  and  Ciffi»tanfittnpfr  opium. 

tSm^ifrno  itjtinni  is  the  chit'f  supply  of  the  United  States,  find  is  the 
l*cst  variety  J  it  conies  in  irregular  niundHj  or  fluticned  caki-M,  covered 
with  the  capsules  of  some  sj^eics  of  nimfx^  and  cnvelopod  in  f»oppy 
leaves;  haa  a  rcddish-hruwn  colour ;  asofti,*h  coijsistencc  in  the  centre  j 
beO'>mes  darker  aud  harder  uci  ex|Hmure;  has  a  strong  narotie  odour. 

QmHtantinn^tfr  opmvi  is  seldom  Men  in  our  markets  j^-<K!Cuni  in 
irregular  fluttencd  cakeSf  panientiog  the  remaioa  of  a  poppy  li^af  on  tl^ 
exterior. 

Ef/yptian  opium  occurs  in  fiat  cakea  about  three  inches  in  diametc *, 
free  from  cafj»ules  \  of  a  darker  colour,  aud  more  muciUginout  than 
the  iSiuyrna  variety.     Little  of  it  is  now  found  jo  American  commerce* 

Mark^  of  Qittpti  oj^lnm  are  a  atrong  nareatio  odour,  a  bitter,  acrid 
taste,  when  long  chewed,  eiciung  irritation  of  the  fnuccs  and  mouth; 
■  reddi^h>hrown  colour;  when  drawn  across  white  paper  should  leava 
tn  interrupted  stain. 

Opium  ia  iuflauimubte;  it  imparts  ita  virliivs  io  water  and 
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Chemical  compo$hwn  very  complex ;  the  most  itnportnnt  ingredient  is 
fnorphia ; — contains  also  narcotina  and  vodeia,  which  are  alkaline 
principles ;  and  nnrceine,  which  is  neutral;  also,  meconin,  merontc  arid, 
thchaia^  or  pa ramorpJita,  ynm,  extractive^  and  a  volatile  principle. 

Tests. — Morphia  is  reddened  by  nitric  acid,  and  made  blue  by  sos> 
quichloride  of  iron  ;  iodic  acid  is  converted  inlo  free  iodine  bj*  morphia, 
and  ♦he  iodine  will  afterwards  strike  a  blue  colour  with  starch.  The 
most  delicate  test  for  opium  in  any  form  of  solution  is  tincture  of 
chloride  of  iron,  which  strikes  a  blood-red  colour  with  the  mcconic 
acid  of  opium. 

Physiological  Effects. — Those  of  a  stimulant  narcotic;  it  excites  the 
circulatory  and  nervous  systems,  and  in  full  doses  affects  the  brain. 

Its  first  impression  is  to  stimulate  the  heart  and  arteries,  as  evi- 
denced by  an  increased  frequency  of  the  pulse,  and  greater  heat  of 
skin.  This  is  soon  followed  by  diminished  sensibility,  calmness,  and 
sleep,  with  abatement  of  pain,  and  suspension  of  all  the  secretions, 
except  that  of  the  skin.  This  is  succeeded  by  a  degree  of  prostration, 
evidenced  by  a  feeble  pulse,  cool,  moist  skin,  languor,  and  depression. 
In  large  doses  it  is  a  narcotic  poison,  the  symptoms  being  stertorous 
breathing,  contracted  pupils,  a  slow  full  pulse,  great  insensibility,  and 
a  livid  countenance;  followed  by  a  feeble  and  threadlike  pulse,  relaxa- 
tion of  the  muscles,  and  death.  The  treatment  consists  in  an  imme- 
diate evacuation  of  the  stomach,  either  by  the  stomach-pump,  or  by  a 
prompt  emetic  (sulphate  of  zinc  or  of  copper),  counteracting  the  ten- 
dency to  sleep  by  external  irritation  ;  arousing  the  sensibilit}'  by  dash- 
ing cnl<l  water  upon  the  face  and  chest;  and  supporting  the  system, 
when  it  begins  to  sink,  with  diffusible  stimulants.  In  cases  of  pro- 
found coma,  electro-magnetism  has  been  employed  with  success. 

Therapeutiral  Applications.  —  Opium  is  employed  in  a  great  num- 
ber of  diseases ;  it  is  perhaps  the  very  best  anodyne^  and  is  used  for 
this  purpose  to  relieve  the  pain  of  neuralgia,  cancer,  colic,  &c.  As  a 
hypnotic  or  soporific^  it  is  used  in  cases,  of  morbid  vigilance,  except 
when  dependent  on  inflammation  of  the  brain.  As  a  stimulant  it  ii 
valuable  in  low  forms  of  fever.  As  an  antifjHismfMliCf  it  contn^ls 
spasm  more  effectually  than  most  other  remedies ;  in  tetanus  very 
large  doses  are  required.  As  a  dinphor^ic  it  is  useful  in  bowel  affec- 
tions, typhoid  pneumonia,  rheumatism,  &o.  It  is  also  employed  to 
arrest  morbid  discharges.  On  certain  constitutions  it  produces  pecu- 
liar effects,  as  obstinate  wakefulness,  nausea,  delirium,  and  a  tingling 
of  the  skin,  attended  with  a  miliary  erupti<m. 

The  average  dose  of  opium  is  one  grain ;  but  in  mania-5.  potu  and 
tetanus,  much  larger  doses  are  required.  It  may  be  applied  cndcrmi- 
cally  with  advantage,  in  cases  where  the  local  effects  are  required ; 
albo  by  enema. 

The  following  pn^parutions  are  officinal  in  the  United  States  Phar> 
macopoeia : 

Tinctura    Opii  ^Laudanum — T(v*Cwnc  (iV^vir). «— Preptred  bj 
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miK^rating  npiuiD^  3ij*t  in  diluted  alcoliol,  Olj.  It  is  a  saturated 
tincture,  and  shoQld  alwajs  be  of  oniforro  gtrenglh.  It  coutiiina 
about  37  grains  to  the  fluid  ounce.  Wben  long  kepi  lU  BtreDgtb  is 
increased  by  the  cvafwration  of  the  ak'^liol,  in  which  cjiho  danger 
might  result  from  adrniuisteriag  it  to  infunt*?.  The  dose  cf|uiv«lont  to 
a  gmin  of  opiuiu  is  H]  liij,  or  25  drops*  Laudauunj  Is  fre<)Ucutly  used 
fts  an  extern jI  application. 

Tincfura  OpU  Camphorata  (^Paregoric  EtiXtr). — Prepored  by  tlio 

itton  of  dilute  alcoliol  on  opium,  beusoic  aeid^  camphor,  m\  of  auihOi 
Vnd  hooey.  It  contains  two  grains  of  opium  in  every  6uid'0unce, 
It  is  uiuch  used  in  diarrhiLia  and  cuugbii;—-<io6e|  about  f^ss;  18  dropifl 
equivalent  to  one  of  laudanum, 

Tinctuta  Opii  AcclaUi  (Aretatctf  Tincture  of  Ojttuvt). — ^I'repared 
by  macerating  opium  in  alcohol  and  \incgitr  eoinbinud  ; — ilose,  rr^x. 

Acftum  Opii  (^Bhck  Drop), — Prepared  by  macemting  opium ^  nut- 
meg,  sugar,  and  saffron  iu  dilute  aoetio  acid*  It  Li  a  strong  preparu- 
lion  ; — dose,  7  to  10  drops, 

Vinitm  Opii  (  Wine  nf  Opiuni),  —  Made  by  macerating  opium  and 
eome  of  the  aromatics  in  wine;— nlose,  ^^x. 

Mirrphict  SufpJwi  {Sufphatt  of  Morphia),  —  Prepared  by  leting 
00  a  ftrong  watery  infuMon  of  opium,  with  ammonia,  which  rombin^i 
with  the  meconic  acid,  precipitating  the  morphia  in  a  cryfitalline  Mate; 
purified  by  boiling  alcohol^  and  separated  from  the  nareotina  by  means 
of  ether  By  ihct^e  means  the  morphia  is  obtained  in  a  eryalailine 
etite;  it  is  next  neutralized  with  sulphuric  acid.  It  occurs  in  fine 
needle-shaped  crystals,  freely  soluble  in  water  j  — dose,  J-J  grain* 
The  solution  is  officinol,  (Liquor  Morpbiic  8ulphutie^  U.  S.).  It  coo^ 
tains  one  grain  to  f  3j  of  water; — dose,  f  3j-ij- 

The  hjplrochloratt  and  actUtlt  of  morphia  are  also  used)  their  pro* 
pertiea  are  similar  to  those  of  the  sulphate. 

The  Milts  of  morphia  are  much  employed  endtrmicalfy  ;  they  po§* 
seas  all  the  raluable  properties  of  opium. 

LAcrrucAiilUM,  U.  S. — ^The  inspissated  juice  of  the  Lactw^a  iafivaf 
or  gardrti  lettuce^  which  abounds  io  a  milky  juice,  especially  at  the 
ptnod  of  flowering.  It  is  prepared  by  preitsiug  out  the  Juice  witK 
water,  and  evaporating  to  a  proper  consisteDce.  It  is  of  (ho  consia* 
t4>nce  of  a  dry  extract,  of  a  brown  colour,  and  gtronjtrly  resembles 
opium  in  its  effects,  except  that  it  dues  not  produce  coustipation,  laor 
diminifib  the  secretioDS.     lis  dose  is  from  five  U>  teu  graius. 

OaMFHOR.  (Camphora^  U*  S») — Product  of  the  Camphora 
narumy  or  the  L<turu$  camphorn  of  Linnivus,  so  evergnen  tre<.*,  of 
eon^iderablo  height,  growing  in  China  and  Japan*  All  paru  of  tlis 
tree  abound  in  the  cwlour  and  taste  of  camphor,  but  thi^  is  yielded  in 
greatest  abund.in<^  by  the  roots  and  ynung  branches,  when  they  aro 
cut  up,  boiled  in  water,  and  sublimed  into  iuvtrted  (itruw  cones.  Thui 
obtAiDedi  it  oonstitutci  the  enidt  camphor  of  eommeite.     It  is  puri- 
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Fig.  850.  fied  bj  rosublimation,  along  with  quicb 

lime,  when  it  becomes  refined  camphor. 
It  is  solid;  colourless,  and  translucent, 
with  a  crystalline  texture,  tough  and 
difficult  to  pulverize ;  has  a  strong  p^ene- 
trating  odour,  with  a  bitter  pungent 
taste,  followed  by  a  sense  of  coulutsis; 
rather  lighter  than  water;  very  volatile 
and  inflammable;  but  slightly  soluble 
in  water;  very  soluble  in  alcohol,  ether, 
the  fixed  and  volatile  oils. 

Borneo  or  Sumatra  camphor  is  in 
white  crystalline  fragments;  it  occurs 
in  solid  masses  in  the  cavity  of  the 
wood  of  the  Dryolafano})s  camjihuni. 
It  is  not  found  in  our  markets. 
Effects  on  St/ntcm. — In  moderate  doses,  it  usually  produces  a  gentle 
excitement,  heat  of  skin,  and  fulness  of  pul^e,  with  a  tendency  to 
diaphoresis;  its  stimulant  effect  is,  however,  sometimes  preceded  by  a 
sedative  action.  It  is  applicable  in  typhoid  cases,  accompanied  with 
nervous  derangement.  It  is  sometimes  usefully  combined  with  opium, 
in  rheumatism,  &c. 

Dose,  in  substance,  from  5  to  10  grains.  The  cmuhlon  is  made  by 
rubbing  up  the  camphor  with  gum,  sugar,  myrrh,  and  water. 

Aqua  Camphorce,  U.  S.  {Camphor  Water")  —  is  made  by  adding 
a  few  drops  of  alcohol  to  camphor,  and  then  rubbing  up  with  car- 
bonate of  magncbia  and  water;  it  contains  3  grains  to  every  fluid- 
ounce. 

Timtura  CamphorcCy  U.  S.,  often  called  Spirit*  of  Camphor,  con- 
tains two  ounces  of  camphor  to  the  pint  of  alcohol ;  —  chiefly  em- 
ployed as  an  embrocation  to  sprains  and  bruises;  used  internally  in 
colic  and  cholera; — dose,  5  drops  to  f  5j. 

Linimenfum  Camjihora,  V.  S.  (Camphor  Li iiim en f) — consists  of 
camphor  dissolved  in  olive  oil;  used  as  a  mild  embrocation. 

Tinvtura  Sajumh  Camphorata,  U.  S.,  improperly  called  Snap 
Linimrnty  —  made  by  mixin*:  together  camphor,  Castile  soap,  oil  of 
rosemary,  and  alcohol.  It  is  a  yellowish  oleaginous  liquid,  much  u^^ed 
as  a  stimulant  anodyne  lotion  in  sprains,  rheumatism,  &c. 
}  Lhiimentum  Saponis  Camphoratum,  U.  S.,  commonly  known  as 
'  Opfj<fMoCf  —  made  like  the  last-mentioned  preparation,  except  thnt 
An  animal  soap  is  used  instead  of  a  vegetable  one,  in  consequence 
of  which  it  coagulates  on  cooling,  and  yields  a  soft  solid,  which  lique- 
fies at  the  temperature  of  the  body ; — vsesj  the  same  as  the  others. 

Hops.  {Uumulun,  U.  S.) — The  Jlumulun  iupu!u»  (Fig.  351),  is  a 
native  of  Europe  and  North  America.  It  has  a  {lerennial  root,  which 
Kodfl  up  annuallj  ficvenY  To^^f^^xxVA^^t^iulng  stems.    The  main 
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and  femftte  flowcra  prow  on   different  plants.     Tbo  part  tw<?d  h  Ibe 
fruity  or  rather  strobiloii/  which  are  coUeotcd  when  ripCi  driod,  aod 

Fig.  851. 


packed  10  bales.  They  haro  a  grecnij^h-jollow  colour;  a  hitter*  as* 
triogeiit,  and  soroowbut  aromntio  ta>to;  impnrt  their  virtues  to  wal^r 
tfid  alcohol.  A  reddish  powder  is  found  at  the  huso  of  tbo  acaleti 
tinned  /nptdni,  which  contains  aJl  the  virtues  of  the  hops.  Thvtsc 
vtrlurs  depend  upon  a  peculiar  principle  called  tapuitnUt  which  resides 
both  in  the  hops  and  in  the  powder, 

Sffk'tit  on  Sj/nfrrn,  —  StornachiCi  tonic,  and  aUghtly  narcotio*  The 
odort>u8  emanations  from  hopa  are  hypnotic;  for  thi»  purpow  the 
hf'p-piUow  is  employed  I  made  by  pn^riously  moistening  the  hops  with 
spirits,  to  increase  the  effect,  as  well  as  to  prcvt-nt  a  mottling  noi#€ 
Haps  are  extennively  employed  in  making  malt  liquors.  They  are 
beet  given  in  the  form  of  infusion  {hap  ^cc),  u»ado  in  the  proportion 
of  3m  to  Oj  water.     The  dccoctioo  and  extract  arc  ohjcctioDabic 
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Lupulin  may  be  given  in  the  dose,  6  to  12  grains,  made  into  a  pill. 
The  tincture  of  lupulin  ( 7'inc.  Lupulina)  is  officinal,  as  well  as  the 
tincture  of  hops  (Tine.  Humuli),  They  are  excellent  remedies  in 
the  dyspepsia  of  drunkards,  and  in  mild  mania-a-potu ; — dose,  f  oss 
to  f  5j.  Hops  are  sometimes  applied  externally,  in  the  form  3f  poul- 
tice ;  it  has  an  anodyne  effect. 

Bittersweet.  (Dulcamara,  II.  S.)  —  It  is  doubtful  whether  this 
medicine  should  have  a  place  among  the  narcotics,  since  its  influence 
over  the  cerebral  functions  is  very  feeble.  The  plant  yielding  it  is 
the  Solanum  dvlcamara,  or  tcondy  mghlnhade ;  the  parts  employed 
are  the  stem  and  twigs,  which  should  be  collected  in  the  autumn. 
They  are  about  the  thickness  of  a  common  quill,  of  a  light  brownish- 
gray  colour,  without  odour,  and  have  a  bitter  taste  followed  by 
sweetness. 

Uses, — ^Their  chief  employment  is  an  alterative  in  chronic  skin  dis- 
eases, given  in  the  form  of  decoction  (Dccoctum  Dulcamarcp,  U.  S), 
made  by  boiling  Jj  in  Ojss  of  water  down  to  Oj.  It  may  also  be  used 
in  the  same  cases  advantageously  as  a  wash.  Its  virtues  depend  on  an 
alkaline  principle  named  solania,  which  is  also  found  in  the  Solanum 
tuherosuniy  or  common  potato. 

Dulcamara  has  been  supposed  by  some  to  be  antaphrodisiac,  and  for 
this  purpose  has  been  employed  in  the  cases  of  the  insane. 

Extractum  Dulcamara'j  U.  S.^ 
Fig.  862.  Dose,  gr.  v-x. 

Henbane  Leaves  and  Seeds. 
(IIyo9cyami  Folia  ft  Semen,  U.  S.) 
— Leaves  and  seeds  of  the  Ili/ofry. 
amu8  nif/er,  a  biennial  plant  (Fig. 
352),  native  of  England,  growing 
from  one  to  three  feet  high ;  thickly 
furnished  with  sessile  leavch,  of  a 
pale-green  colour.  All  parts  abound 
in  narcotic  properties,  but  the  leaves 
and  seeds  olone  are  officinal.  The 
leaves  of  the  second  year,  and  of 
plants  grown  in  sunny  situatinn^, 
are  said  to  be  the  strongest.  They 
ought  to  have  a  mucilaginous, 
slightly  bitter  taste,  and  should  re- 
tain some  of  the  narcotic  o^ttqr  of 
the  plant.  They  depend  fijc*  their 
virtues  upon  a  peculiar  ciyBtillinc, 
alkaloid  principle,  named  AycMrya- 
mia ;  this  is  yielded  to  water  and 
alcohol. 

Eff€ct$.—yeTj  alightlj^  if  a(  all, 
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axcitnni;  narcotic,  anodjno,  and  «ioporofic|  reicmbles  opium  in  mode* 
mle  doses,  except  that  it  doe«  not  consiipate.  Lurgc  doses  ocawion 
diixioeifiy  dtlatation  of  the  pupil,  udcI  sligLt  delirmtu.  It  tntty  be  used 
111  cxiBes  requiriog  the  exhihitioo  of  a  gentle  aricMljtx}  utid  calming  re- 
medy. It  h  given  in  powder,— do^e,  5  to  10  grains;  in  extract  (in- 
spissatcr  jyice),  (Exir actum  Ilj/onyamt^  U.  S.) — dose,  )  gr.  to  3 
gmioa ;  in  akoimlic  txtract — prtparcd  by  peroolution  with  aloobol  on 
the  dried  leaves,  and  evaporatiug  to  a  prop^^r  coofti^teocef — do«e«  gr. 
ij;  in  iiHcture,—-do»ey  f3«6-j.  The  preparations  of  hyo8cyamu8|  W«^ 
found  in  the  shops,  axe  very  variable*  VtiH 

TuoRNAPPLE  Lkaves  AND  KoQT.     (S/ranwnn  Foita  e$  Rndlx^ 
D,  y.) — The  Datura  $tramfjntum  (Fig.  odH),  ia  ao  annuali  mqtj  com- 

Fig.  a58. 


innn  in  different  parts  of  the  world,  growing  from  3  to  6  feet  high 
All  partji  are  acrid  and  tiarcotic,  but  the  leaves  and  aecd^i  only  aro 
vsed  in  medicine.  These  owe  their  (efficacy  to  a  very  poisonous  pecu- 
liar pnocipICj  called  datiina, 

Effects, — A  strong  acrid  narcotic  \  diminishea  sensibility,  cau^ies  cc 
rebral  disttirbancc,  as  manifeL^ted  by  gidditie&s,  headache,  dilatation  of 
the  pupil,  and  obscurity  of  vi^tDn  ;  ait»o^  calmative  and  antit^pasinodic  ^  | 
f  occasion  ally  will  prf>duee  diaphoresis  and  diuresis* 

Citfdf — in  noumlgiaf  rheumatisna,  epilepsy,  and  naania;  also  in  spaa 
ktnodic  asthma,  where  it  h  employed  by  smoking  the  dried  leaves  or 
^nKjt  in  a  common  pif>e;  ciiutiun  is  requirrd  in  the  cuse  of  tho  aged  at 
pltthoric.     Given  in/wift/ri^— do»e,  2  or  3  grains;  in  «ec£f— dose,  end  j 
grain  twice  a  duy;  exiraci  rtftke  Irac^M  (^Extractum  Stranwnii  Foit^l 
IKS 
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runiy  U.  S.), — dose,  one  grain  twice  a  day ;  extract  of  the  $eed$  (Extr. 
JStram,  Seminisj  U.  S.)> — ap  alcoholic  extract— dose  i  to  |  a  grain. 

The  extract  is  sometimes  used  bj  American  oculists  to  dilate  the 
pupil  of  the  eje  previous  to  the  operation  for  the  cataract. 

The  ointment  (JJngiLentum  Stramonii,  U.  S.)  is  best  made  by  boil- 
ing the  fresh  leaves  in  lard  :  it  has  a  light-green  colour,  and  may  be 
employed  in  the  same  cases  as  the  belladonna  ointment 

Deadly  Niohtshadk.  (Belladonna^  U.  S.) — ^The  Alropa  heffa* 
donna  (Fig.  354.)  is  an  herbaceous  perennial  plant,  a  native  of  Europe. 
It  has  a  thick  fleshy  root,  several  downy,  erect  stems;  ovate,  entire 
leaves,  and  pendent,  bell-shaped,  purplish  flowers.  All  parts  are 
possessed  of  narcotic  properties,  though  only  the  leaves  are  officibol. 

*    The  d  ried  leaves  have 
Fig.  864.  a  dull-greenish  col- 

our, a  slight  narcotic 
odour,  and  a  bitter 
nauseous  taste.  Ac- 
tive principle,  atro- 
pia^  a  violent  poisDD. 
FffictSy  drc, — An- 
odyne, antispasmod- 
ic, and  rather  seda- 
tive ;  one  of  its  ear- 
liest impressions  is  a 
dryness  and  stricture 
of  the  fauces;  it 
usually  causes  dilata- 
tion of  the  pupil,  gid- 
diness, and  dimness 
of  vision  ;  in  larpe 
doses,  frrent  thirst, 
dysphagia,  violent  de- 
lirium, .  blindooK4, 
and  occasionally  con- 
vulsions, coma,  and 
death.  Its  fatal  ef- 
fects are  usually  ac- 
companied with 
marks  of  gastro-into» 
tinal  inflammation. 

Uses. — As  an  an- 
odyne to  relieve  the 
pain  of  neuralgia; 
as  a  resolvent  or  disoatient  in  chronic  indurations ;  as  an  antispasmodio 
in  the  latter  staees  of  hooping-cough ;  by  some  supposed  to  be  a  pn>> 
pbylactic  in  scamUnvu    ISiIlXatimW^  ^L^s^Vv^^VL^^c^iduces  a  local  aoodjM 
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impfpfision  ;  and  if  applied  to  ilie  eyes,  it  onuses  dilntjition  of  the  pupil, 
for  whii'h  purpnse  it  is  frequently  u«ed  by  the  oculist.  It  is  employed 
in  substance,  infusion,  and  exlmct.  iJose  of  powfhr,  one  graiD  twice 
a  day  ;  of  the  rxiract — an  insipip^itcd  juiee — }  of  n  groin  to  one  grain* 
^^ExirncL  Belhulon^  Aff^ohohrunty  V.  8.,  dose  the  same.  The  dow 
in  eiioh  case  ifl  to  be  increai^d  luitil  dryness  of  the  throot  is  produced. 

Kmphttitrnm  BrlUuhnuoi^  U*  8.» — made  by  mixing  the  extract  witb 
1e»d  plaster — is  ui^fd  to  relieve  neuralgic  piiins  ;  also  in  dysmenorrhcen. 

Ctujverttum  Hflhthmna^  U.  S.^ — mndc  by  rubbing  up  oi  of  the 
#Xtraet  yt\\\\  ^i  of  lard.  Used  to  painful  or  sprained  joints,  nod  somc- 
mrs  npplied  to  the  rigid  o»  ut<  ri  lu  ea^'s  of  protracted  liibour;  Used 
iilfMi  for  dilating  the  pupil  for  the  npcration  of  cataract. 

'Hut  three  la!*t-metitiontd  narc^ticji,  from  their  tendcBcy  to  produce 
delirium,  have  been  fioraetimcs  named  Delirtjucients.  • 

KxTRACT  or  Hemp.  {Esfrartum  Citnntihh^  tL  S.) — ^^The  plant 
which  yields  this  medicine  is  ihe  common  hemp  (6'<iMiia//M  ko/uvi, 
vur.  lfu/t\a\  a  native  of  Pen?ia»  but  eultiviUbi  throughout  the  world. 
It  secretes  a  |K?culiur  re.sinoui^  nuittor^  which  U  much  more  abuudaut 
in  the  phtnt^  grown  in  India  than  in  those  of  Europe  or  America. 
This  rer*in  is  sold  by  the  nutives  under  the  name  of  churran.  lu  the 
£jist,  the  drit^d  flowering  tops^,  from  which  the  resinous  matter  bus  not 

en  removed,  is  !il«o  tniphvyed  under  the  name  oifjunjah. 

The  active  prineipfo  is  u  re>inoas  matter^  called  caiuia6in,  solnbld 
in  alcohol  and  ether;  altK>  a  volatile  oil, 

Ejfatif  Oft  the  St^»ftm. — It  exhihiratos  the  spirits^  increases  the  ap- 
petite^ fdleviatos  pain,  relaxes  spafiui,  produccj*  sleep,  and  is  !^tated  to 
ict  as  an  apbro<!ihidc.  In  hirge  dttses  it  ot'CAsioUH  di  Urium  of  a  pe> 
Cnliar  character,  attended  with  a  catuleptie  ct^ndition.  I^r.  IVreira 
pays,  that,  in  hb  bands,  its  eficoU  very  iiiueli  resembled  thode  of 
"opium. 

f-V* — In  India  it  lins  been  employed  wi»h  great  benefit  in  tetannm 
Itydrophobia,  rlicuntalism,  and  cholera;  )ri»  o^H*ralinn  bcMog  chiefly  di< 
rectcd  to  the  re  luxation  of  apa>in.  It  has  bceo  in  us«  only  fur  n 
few  years  in  America. 

The  ejttori  is  made  by  boiling  the  dried  flowering  tops  (gunjali')  iii 
mlcohul  until  the  resin  is  dissolved  out,  and  then  distil  off  the  spirit; 
•rfc***^,  gr,  j-v.  The  tinrtun  (made  by  dis!i'4ving  ihreu  gniins  of  tb^ 
extract  in  a  fluid  drachm  of  diluted  ak-ohol),  is  somcliujca  eul|loJt^d. 
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CLASS  VI. 
EXCITO-MOTOR  STIMULANTS. 

Tms  class  of  stimnlantfl  produce  their  efTccts  through  refitx  artkn, 
— that  is,  by  so  impressing  the  spiual  cord  as  to  excite  the  anterior  or 
motor  centres  into  action,  and  consequently  to  produce  muscular  move- 
ments. These  may  frequently  be  of  a  spasmodic  character,  and  even 
amount  to  general  convulsions. 

As  remedial  agents,  they  are  employed  where  it  becomes  necessary 
to  arouse  the  muscular  structure  into  action,  though  usually  in  cases 
*)f  local  or  temporary  torpor,  as  in  partial  paralysis,  or  in  inertia. 
Sumo  of  them  possess  decided  narcotic  properties. 

Nux  Vomica,  U.  S. — Seeds  of  the  Strychvo$  nnx  vomica^  a  • 
middling-sized  tree,  growing  in  the  East  Indies.  The  fruit  is  the  size 
of  an  orange,  containing  many  seeds  imbedded  in  a  juicy  pulp.  These 
are  rather  less  than  an  inch  in  diameter,  circular  and  flattened,  slightly 
concave  convex.  Externally  they  are  covered  with  a  whitish  silky 
down.  The  interior  is  hard,  of  a  horny  consistence ;  difficult  to  powder. 
They  have  no  odour,  but  an  intensely  bitter  taste;  they  yield  their 
active  principle  to  dilute  alcohol  more  readily  than  to  water. 

Nux  vomica  owes  its  virtues  to  two  ulkaline  principles  which  it  oon- 
tiiins,  called  itrychnia  and  hrucia^  which  exist  in  combination  with 
iijaimric.  acid. 

Strjfchnia  may  be  procured  either  from  nux  vomica,  or  from  St 
Jf/iiatius'  braUf  which  contains  it  in  large  quantitii^s.  As  found  in 
the  shops  it  is  usually  granular,  but  it  may  be  made  to  crystallize. 
Colour,  white;  no  odour;  taste  intensely  bitter;  almost  ins<iluble  in 
water;  soluble  in  alcohol;  slightly  so  in  ether;  unites  with  ocids  to 
form  salts.  Brucia  is  reddened  by  nitric  acid;  its  properties  are 
Kimilar  to  those  of  strychnia,  though  feebler. 

Effrcti  on  S^sfcm. — Given  in  very  small  doses  it  acts  as  a  tonic  to 
the  digestive  organs ;  in  rather  larger  quantities,  its  influence  seems 
to  be  directed  chiefly  to  the  muscular  system,  through  the  medium, 
lii»wcvor,  of  the  spinal  marrow.  There  is,  at  the  same  time,  an  in- 
creased sciiHibility  to  external  impressions,  trembling  of  the  limbs,  and 
h light  convulsive  motions,  which  subsequently  extend  to  the  involun- 
tary muccles,  producing,  in  poisonous  doses,  the  most  violent  tetanic 
spasms ;  the  individual  perishes  apparently  from  asphyxia,  brought  on 
by  the  spasm  of  the  respiratory  muscles.  There  is  no  narcotiamy  nor 
is  the  pulse  much  aflccted. 

There  is  strong  reason  for  believing  that  the  pecnliar  imprearion  of 
the  medicine  i»  exerted  entirely  through  the  mediam  of  theapinil    , 
iiarroW|  aud  not  1\ito>i^\  tW  m^^wim  ^l  C&<^ViRVk!&«  j 
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tVf. — The  cases  which  would  seem  mo!it  obvioti»ljr  to  be  met  bjr 
nut  voDiica,  or  stryebniu,  are  those  attended  wilh  deficicat  ncrvoua 
er)t'r^ji  na  indicateci  hy  a  torpid  or  parulytie  condition  of  the  luusctesw 
Tiie  cuses  of  paralysis  to  which  it  is  iippHcable  are  such  aa  are  not 
attended  with  organic  lesion  of  the  brain.  It  h  said  to  be  wore  ad* 
vuritap^ous  id  puraptugia  than  ia  hemiplegia;  also  in  local  patsies, 
ai^d  in  iucontinence  of  urine,  depending  on  a  \os9  of  power  of  ihe 
uicisck'9  of  the  bladder.  The  first  ohvii>us  sign  of  its  influence  on  the 
the  fij8U*m,  in  caseii  of  pamly^b^  h  a  tingling  aeosation  experienced 
in  tht!  part  affected, 

Ikni^e  of  the  powder^  3  to  5  grs.  three  or  four  times  a  daj,  gradually 
increased  until  a  aennble  effect  is  produced.  A  better  furni  ts  the 
afcoMtr  ea:trafil  (^Extrac.  Nucis  Vomtcat  U.  8,)^  the  dosse  of  wluch  iji 
from  half  a  grain  To  two  grains.  The  fincfure  (^Ti'nc.  ^'ucis  VuTntta^ 
U*  S.)  IB  made  iu  the  proportion  of  ^ir  to  the  pint;  dose,  gtL 
ar-xx. 

Dose  of  strychnia,  y'^th  (o  y^.^th  of  a  gmioi  three  timea  a  day* 

Strychnia  may  be  applied  futitirmit'ttU^  in  mfA%  of  rtmnurosis,  when 
not  of  an  organic  chamcterf — half  a  grain  being  sprinkled  upoo  a  blift- 
litred  aurface  on  the  temple. 

Eroot.  {Ertjfiia^  U.  S. — Sjmrred  /?yr.) — A  di»ef»?ed  product  of 
Ihc  Stiule  ctteaUy  or  common  rye,  caumnJ  hy  a  funjjous  panisire, — in 
the  funn  of  numerous  i^pt^ridia,  vit^ible  hy  the  niicro!<onpe.  This  fun- 
gun,  when  lodged  upon  any  of  the  tfntJtscit,  will  produce  the  dtseaae«l 
ooodition  of  the  ficed  called  mj^tt  or  Jt/iwr.  Hye  growti  upon  poor  and 
Wet  soils  \^  most  subject  to  it.  Occurs  in  (Spurred  grains  from  half  ao 
itich  to  iin  inch  in  length,  cylindrii-nl,  tjipehng,  and  cur vi^  likeaooelt*a 
apuf  J  colour,  ext^-nmliy  purpiihh-browa  ;  iaicrnally,  dull  while  ;  odour, 
iu  manh^  resc  mblinffiha  t  of  puirid  fuih  ;  taste,  ucrid  utid  unpteas^iiit; 
— viriuts  to^Riiliug  water  and  alcohol.  It  oootaiua  ati  oil  and 
E*ift4in€. 

JC^nU. — In  the  ordinary  dose  it  occai^ions  no  perceptible  rHoets  on 
the  utule  i^ystem  ;  but  on  thir  female  tt  produci'S  d«*tided  uterine  ctm- 
traclious,  pariicularly  in  the  impregnated  condition ;  and  these  eon- 
tract  ions  are  of  a  ttmic  nature.  Jt  also  sometimes  producea  nausea) 
gid'iincsj*,  »nd  stupor,  indication  a  iiurcotic  infiueoee. 

Fjigiyiitvii  grain,  us^cd  fur  a  length  of  time,  has  been  known  la 
ice  fatal  etlectis — buch  as  dry  gangrene,  typhus  feicr,  and  ooii* 

i'urn, — Chiefly  to  facilitate  labour;  but  ow/y  when  the  delay  ariaei 
•ituply  from  a  want  of  contractile  power  of  the  ufenia;  if  given  when 
the  diameters  of  the  pelvis  are  too  small  for  the  paa«age  of  tht*  fa^tnl 
h«'ad,  it  will  probably  produce  rupture  of  the  uterus — also  to  aid  in 
tlie  expuUion  of  tite  pljceiita,  and  uf  clots,  hydatid^i  and  pdypi;  alao 
in  uUrine  hemorrhage. 
03* 
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Dme  of  powder,  9j» — to  be  repented  if  cocesswry.     In/mtitm^  m 
with  3j  of  ergot    to  f3iv  boiling  water;  dose,  one-third.     Dose 
the    Oi7,  20   drops.      Vinum  Enjoftt^   V,  S,,  —  dose,  fSj   to   fSiij. 
Ergot  should  oot  be  kept  m  the  powdered  state. 


CLASS  VII. 


ARTERIAL  SEDATIVES. 


Medtotkes  which  tend  directly  to  depress  the  action  of  the  circo- 
htmn ;  producing  a  slower  and  weaker  pulse,  and  diminishing  tht 
frequency  of  the  respirations,  without  an^  »pecial  tendeocj  to  th« 
nervous  system* 

They  have  also  been  named  rrfrigerant$y  from  the  cooling  efftfct 
generally  produced  upon  the  surface  of  the  body  by  th«ir  use,  owing 
to  a  dlunniBhed  capillary  circulation. 

They  are  indicated  iu  eases  of  high  vascular  action,  ai^  the  dtfiereni 
phlegmasia;,  and  fevers  unaceouipanied  with  typhoid  sjmptoais. 
Althoajrh  sedafivc  in  their  general  impression  upon  the  system,  some 
of  them,  as  antimony,  produce  a  local  stimulant  effect  upoo  some  of 
fhfi  organa. 

They  cannot  be  employed  as  subatltutea  for  bloodletting,  aince  the 
latter  actually  takes  away  materials  from  the  oiroulatiog  fluid ;  but 
I  hey  are  valuable  adjuvanCa  to  this  treatment,  and  are  much  employed 
with  this  view. 

AffTiMONY-  (Ajtiimonmmj  U.  S,) — The  antimoDialH  aro  the  loort 
sedative  of  all  the  refrij^; rants,  and  are  used  very  extensively  wi 
this*  indication.     Given  in  quantiries  too  small  to  produce  any  obvio 
I'ffect  in  the  healrhy  system,  they  nevertheless  prove  afttratlrt 
disense.     In  rather  larger  doses,  though  still  too  small  to  occasi 
nau^^ea,  they  produce  a  decided  sedative  action ;  upon  the  blood  th 
act  Hs  antiplasties.     In  still  larger  doses,  they  cause  nausea,  there 
♦lirectly  incretising  their  power  as  aedotives  or  refrigerantfi.     In  y 
hirirvr  quantities  ihey  vomit.     Although    sedative  to  the  system 
hirge,  the  nntimoniiils  act  as  stimulants  to  the  lungfi,  skin,  atid  ki< 
m»ys,  and  sometimes  ibe  liver  and  salivary  glands.     They  act  by  bein 
taken   up  by  the  circulation.     Their  effects  continue  for  some  time 
ttft(»r  the   suspension   of  their  use,  and  by  cautiously  incrcaaiDg   the 
tlo.««c,  great  iolfrance  of  the  medicine  may  be  induced. 

The  preparations  of  antimony  most  used  are  the  following:—* 

1.  Tartar  EmHic.  (^Anfimnun  rt  Poftjuftse  7<jr/ro»»  U.  S.)  —  Pre- 
pared by  ssturatinj;  the  excess  of  acid  in  the  bitartrate  of  potjis¥» 
{cream  of  tartar),  with  the  sesnuioxide  of  antimony,  by  br»iling  them 
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logi^tlicr     It   ehould  always  be   crjstallixcJ,   to   free   U   from    im- 

Fttijh  —  A  wbitfi,  crystalline  salt,  without  odour,  of  a  naasooa*^ 
metallic  state,  efflorescent^  very  soluble  in  wstor,  in»<>luble  m  pure 
slcobal ;  decouiposed  by  the  pure  alkslicS)  alkaline  carbonutes^  and  the 
vegetable  astrifi^j*-'Dts.  I 

EfftcU  it  Jill  U»ts. — The  best  of  the  antimoniaU;  asci!  as  an  site  } 
mtive  in  chronic  cutaneous  diseases,  aod  in  scrofulous  afTt'CtiotiH;  but 
requires  to  bu  persevered  io  for  some  time*  Dose  as  aj»  alterative, 
Wm  ^  T«  K**-  1^  rather  larger  quarrtities,  oa  from  yU  to  i  pr.,  it  acts 
ms  a  refngerant,  aud  n»ny  be  ^iven  whefiever  the  action  is  above  the 
normal  su-mdard^  as  in  fevers,  intlamniations^-especially  of  the  lung^^ 
— when  it  acts  also  by  increasinf;  the  secretion.  It  has  been  ^ivcu  \n 
very  large  doses  in  ncuie  pneumonia  and  other  pectoral  diseases,  on 
the  contra-sfimulant  pltin'of  Kasorif  as  a  substitute  for  the  lancet,  the 

Satient  taking:  from  one  to  two  grains,  and  upwards,  every  two  hours, 
'here  is  considerable  ri»k,  however,  in  this  method,  arising;  from  the 
xceasiTe  depression  which  is  sometimes  produced,  and  also  from  the 
effect  on  the  stomach  and  bowels.     Six  or  eight  grntDS  may  be  given 
daily  with  safety  fir  three  or  four  days,  io  pneumonia. 

The  pohonouti  effects  are  an  austere,  nicUliic  tasto,  Picessivo  nauiaea 
und  vomiting,  burning  pain  in  the  sUnuuch,  colic,  extreme  depression 
of  the  circuhtioD,  t^pasras,  watery  effccuations  from  the  bowels,  and 
great  prosiration;  resembling  very  much  a  violent  cose  of  cholera. 
The  remedies  are  deiuulceot  drinks,  astnogent  infusions,  and  stlmu* 
lants,  both  internal  and  external. 

A  n  t im on  ia I  Wine,  (  17m  u m  A  rf  t  rmon  I't',  U .  S . )  —  A  sol  u  t  rnn  of 
firtar  emetic  in  wine,  io  the  proportion  of  gr,  ij  to  f  3j.  The  best 
wioe  tnust  be  Uiied  —  as  the  Tfncriffe,  Sherry,  or  Madt-ira,  or  else  the 
tulutioo  will  Qot  be  perfect.  This  preptfratioo  is  employed  fur  its  dla^ 
phoreiic  and  expectorant  effects^  also  as  ao  emetic  for  cbddrvn. 
boee  20  drops  to  f3j. 

Tartar  Emrtir  (JintmrnL  (^rnijnrniam  Antimanti\  U,  8*) — Made 
by  rubbing  up  5ij  of  powdered  tartar  emetic  with  3j  of  lird.  Used 
to  the  skin  as  a  oounterirritaot  by  jte  puslulatioo,  in  chronic  internal 
«l]vorders  of  the  che^t  or  abdomen. 

2.  PtecipiUiteti  Stdiphurti  af  Anfim&itjj^.  (^Antimontt  Sufphurrtttm 
l*rccipiUUum^  \},  S.)  —  Prepared  by  boiling  to|rcther  the  tersulphu* 
rct  of  antimony  and  a  solulioo  of  polassa;  strain,  and  add  sutphurio 
Bc^d  while  yet  hut ;  theu  wa^^h  away  the  aulphurvt  rtf  p<JtuKsium,  und 
^■^il^  the  precipiiatcd  Hutphuret  It  is  an  orange -n*d,  itisulul'te  p^jwder, 
^Shc^poeed,  cheuiicatlyi  of  the  oiixture  of  the  oxido  and  sulphuret  of 
sDtimony. 

KtrmcM  Mftirral  is  a  simitar  compound,  made  like  the  precedtnffi 
tth  the  exception  that  no  actd  is  addedj  but  the   prevripiute  faUif 
•p^vntjitcou^ly. 

VoLUn  SufjJtur  nf  Aninnuny  Is  funned  by  adding  an  acid  to  the 
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rK]uid,  after  tbe  precipitation  of  the  Kermes  miDeral :  it  contains 
Boiiic  uncoinbini'd  sulphur. 

None  of  these  preparations  are  mucn  used  at  present.  They  arc 
ocea>ionally  <riven  as  alterativevS,  combined  with  guaiac  and  calomel, 
in  the  form  of  Flummers  PHI,  in  chronic  skin  diseases.  Dose,  1  to 
*1  jirrs. 

3  Aikthwnvil  Powder  (^Pulcis  AntimmiiaUs)^  made  in  imitation 
of  Janus  it  Pncdvr, — Prepared  by  burning  the  sulphuret  of  antimony 
with  hart^horn  shavings,  in  a  widcniouthcd  vessel.  It  consists  of 
phosphate  of  lime  and  oxide  of  antimony;  colour,  white;  no  taste 
or  smell;  insoluble  in  water;  uncertain  in  its  operation.  Used  in 
fevers  and  cutaneous  diseases.     Dose,  3  to  8  grs. 

VEGETABLE  ACIDS. 

Nearly  all  of  them  are  refrigerant,  and  are  well  adapted,  when 
properly  diluted,  to  inflammatory  and  febrile  complaints.  Too  long 
nsod,  they  enfeeble  digestion,  and  produce  symptoms  of  marasmus. 
Those  most  employed  in  medicine  are  the  Acetic,  Citric,  and  Tartaric. 

AcKTic  ACID — (^Aridum  Aceficum,  TT.  S.) — in  the  form  of  vinegar, 
diluted  with  water,  is  a  refreshing  drink  in  febrile  cases.  It  is  also 
useful  as  a  cooling  application  to  the  surface.  The  stronjr  acetic  acid 
is  an  irritant  poison.  Dilute  s^aiiQ  acid  and  distilled  vinegar  are  of 
about  equal  strength. 

Citric  acid — (^^icidum  Cifricum,  U.  S.") — exists  in  the  lemon, 
lime,  sour  orange,  tamarind,  and  many  other  fruits.  It  is  used  cither 
in  the  form  of  lemon-juice,  or  the  solid  crystalline  state.  The  de- 
composition of  lemon-juice  may  be  partially  prevented  by  exposing 
it  to  a  freezing  temperature,  whereby  all  the  watery  parts  are  sepa- 
rated, and  the  juice  much  concentrated;  or  by  making  it  into  a  syrup 
with  sugar. 

The  crystalline  acid  is  prepared  by  saturating  lemon-juice  with 
chalk,  and  then  decomposing  the  citrate  of  lime  by  sulphuric  acid, 
and  evap(>rating.  The  crystals  are  large,  white,  transparent  rhombs, 
of  a  very  sour  taste,  soluble  in  water;  apt  to  be  adulterated,  if  in 
fH)wd4T,  with  t'lrtaric  acid ;  fraud  deti^cted  by  carbonate  of  potassa, 
which  causes  no  precipitate  with  citric  acid.  A  solution  in  the  pn^- 
portion  of  ^^ixss  citric  aeid  to  Oj  water,  is  about  the  strength  of  lemon- 
juiee;  9j  of  acid  to  Oj  water  is  the  proportion  for  lemonade.  It  is 
a  valuable  autUcorbatk ;  and  has  been  used  in  large  doses  in  acute 
rhcitmafism. 

Tartaric  acid — (Andum  Tartarunm,  U.  S.) — \^  found  in  the 
jui(;e  of  the  grape,  tamarind,  t&c.  It  is  much  employed  as  a  cheap 
substitute  for  citric  acid.     Used  in  soila  and  seidlitz  powdtrn, 

8AUNE   substances. 

Most  of  tbc  neulnA  bu\\&  ^t^^^  i^  t^Itv^tvc^  ^(Eofit  upon  tha 
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BjBtctn,  botlt  as  a  direct  rcsiiU,  and  indirectly,  in  oonaequonco  of  ilia 
pur^iitivc  power  which  mitny  of  iltciii  |>nsi<4:'b4.  Mmi  at  ihem  nro 
dcHcribud  under  ike  head  of  VutliurticM,  The  one  iiio»t  CKpccialty 
te  frige  rut)  t|  is 

Nitrate  op  Pota!^sa  (Patfittifa  A7/r»M,  U.  8.)*  commonly  mllcd 

iSVi///Wri%  or  Nitr^,  It  h  fir«»eiirod  fruui  Uie  btinks  of  the  (Jnngca, 
hh  a  Nuttinil  rxudotion  frmii  the  H«>il ;  til^o  from  «rtl6cm]  iiitrc-bed.«  in 
.  KurQf*e,  When  purifi(xl»  tiio  cry^twls  are  large,  J^tx-sMJed  priftiijB,  with 
fiuuipmufl  tran.'^verHe  »tri^ ;  no  odour;  Uyte,  valine  and  co<.dii)(r;  fio|. 
uhle  in  water,  not  in  pure  ulcfjhttl ;  fWes  by  Lent,  when  it  mny  ha  mn 
into  luouMsj  6  high  heat  decoiiipo^eH  iL  Ejprt$. — [n  moderate 
do*4t»?(,  it  reduces  iho  eircultition,  and  diuiinisljeB  the  tcinpcraturo  id' 
the  body,  not,  howovcrj  aa  was  Bupp^^cd^  by  its  solution  in  tho 
iit«>mjteh.  it  exerts  u)t$o  an  anfiplustic  inHnence  on  tiie  bl<KK],  render- 
ing it  h'Sii  ioflummiitory*  At  the  mma  time,  it  in  diuretic,  or  dinpho- 
retiCf  according  as  the  patient  la  kept  cool  orw^irm.  ijar|re  f]uan titles 
are  npt  to  prcxlucc  naueea  and  vomitings  nud  even  pobonous  eift'cU : 
thoujih  very  cousidemble  do«es  miiy  bo  taken  with  impunity ,  provided 
they  be  t^ven  brgely  diluted  in  gome  mut'ilupnou?  HiMd. 

Vsrti  in  fevers  of  a  high  grade,  as  an  a«ijuvant  to  rlie  lancet;  also 
very  useful  in  lieu^orrhagcfii  in  acute  rbeutuutisni,  and  in  alt  inflatti* 
mationsy  except  those  of  the  stomach  and  bowels.  Often  con»hined 
with  tartar  emetic,  and  eometiroes  with  ciilomel.  Dose,  5  to  10  gre, 
every  hour  or  two.  The  Nifroug  Powders  consist  of  a  eombi nation  of 
nit n.%  tartar  eujetic,  and  calotiiel,  —  much  employed  in  febrile  coin- 
pluints  of  a  bilious  character. 


CLASS    VIII, 


NERVOUS   SEDATIVES. 


TatSl  are  medietnes  which  occasion  great  depression  of  the  sy^ 
tem,  attended  often  with  nans^ea,  sometimea  with  vomititig  and  purg- 
ing, weakness  and  irregularity  of  pulse,  syncope,  giddineiia,  confab 
vision,  and  occasionally  convubions,  deliriutn,  and  stnpi»r.  They  nn 
nanted  by  some  writers  tttfaftvc  narcatics,  from  their  effect;*  on  the 
brain.     The  most  importmnt  of  this  ^roap  are  Foxglove  and  Tobtoci>. 

FoxoLOVi.  (DiijiiaUB^  U.  8.) — The  DiyUulU  purpurea  is  %  h\* 
onnial  plant  with  long  radical  leaves,  from  the  mid^^t  of  whith  tin 
erect  stem  arises  the  second  year^  fcrtninuted  by  a  raoome  of  beautiful 
purple  flowers.  Tho  parfs  used  in  medicine  are  the  /eeiDfi,  which 
require  to  be  selected  and  dried  with  grtrat  oare,  and  pre^Tved  so  as 
U»  cjbclude  the  light.      When  dried   they  ahould  have  a  fine  green 
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Cf>lonr,  a  slight  odour,  with  the  strong  bitterness  of  the  recent  plant 
Thoy  coTJiain  a  peculiar  principle  termed  diijitafin,  on  which  their 
activity  depends. 

JCJfHts  on  St/ntf-m. — Those  of  a  sedative  narcotic;  causes  tight- 
noss  and  dull  pain  in  the  forehead,  vertigo,  dimness  of  vision,  con- 
fusion of  intellect,  great  reduction  of  the  heart's  action — in  some 
cases  as  much  as  30  pulsations  a  minute.  It  is  also  powerfully  diu- 
retic. Poisonous  doses  produce  nausea  and  vomiting,  great  prostra- 
tioU)  cold  swoatj),  hiccough,  convulsions,  and  death.  If.  is  cumula- 
tive in  its  action,  and  therefore  its  effects  rtquire  to  be  carefully 
watrhed. 

Digitalis  is  chiefly  used  to  diminish  the  action  of  the  heart  in  hy- 
pertrophy and  dilatation  of  that  organ,  also  in  certain  forms  of  ner- 
vous palpitations;  in  aneurism  of  the  aorta;  in  inflammation,  as  an 
adjuvant  to  the  lancet;  in  scarlatina,  pertussis,  epilepsy,  mania,  and 
some  forms^of  hemorrhage;  also  as  a  diuretic.  Dose  in  substance, 
gr.  j,  two  or  three  times  a  day;  of  the  in/mioii  (^Iii/unum  DigitaUi^ 
U.  S.),  made  by  adding  .^^ij  to  Oj  of  water^  f  3s9;  of  the  tincture 
(^Tluc.  Di(/i talis,  U.  S.),  Hx  to  Tt^xxx. 

Tobacco.  (^Tabantnij  U.  S.)  —  Leaves  of  the  Nicotiana  tnftacvmj 
an  annual  plant,  mitive  of  tropical  America.  It  has  an  erect,  hairy 
stem,  long  sessile  loaves,  viscid  and  hairy.  As  found  in  the  shops  it 
IS  of  a  yellowish-brown  colour;  strong,  narcotic,  penetrating  odour; 
bitter^  acrid,  and  nauseous  taste.  Alcohol  and  water  extract  its  vir- 
tues. Its  active  principle,  named  ntcotina,  is  a  volatile,  alkaline,  oily 
liquid,  without  colour,  with  a  very  acrid  taste,  and  an  odour  resem- 
bling that  of  tobacco;  it  is  extremely  poisonous.  Tobacco  contains 
another  principle  named  nicutianin,  a  fatty  substance,  seeming  to  owe 
irs  properties  to  containing  a  little  nicotina.  An  emj^yreumatic  oilii 
yielded  by  the  destructive  distillation  of  tobacco;  it  gives  the  peculiar 
odour  to  old  tobacco-pipes;  it  is  very  poisonous.  This  is  the  oicum 
tu/jdci  of  the  Pharmacopoeia. 

KffcctR  on  System. — In  very  small  quantities,  it  is  a  sedative  to  the 
system  at  large;  in  larger  doses,  acts  on  the  brain,  producing  vertiiro 
and  stupor,  together  with  nausea  and  vomiting,  extreme  depression, 
euldrifKs  of  the  skin,  syncope,  and  sometimes  convulsions.  Small 
doses  repeated  are  more  dangerous  than  a  large  one,  in  consequence 
of  the  hittf;r  being  rejected  from  the  stomach.  In  its  effects,  it  resem- 
bles digitalis,  surpassing  it,  however,  in  its  depressing  influence  over 
the  muscular  hyst<;m,  but  being  inferior  to  it  in  its  influence  over  the 
circulation. 

Uses.  —  Chiefly  to  relax  the  muscular  system,  as  in  stmngulated 
hernia,  obstinate  constipaticm  from  spasm  of  the  bowels,  or  retention 
of  urine  from  spasm  of  un-thra.  Not  much  given  by  the  stfiiuach  on 
iccount  of  the  excessive  nausea  it  produces;  chiefly  bj  enema  (infa- 
rioUf  luade  in  propoTtAou  ol  ^  WtAuc^  \a  0\  qC  ^titer^  —  one-third  to 
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be  ilied  at  once).  Dangerous  and  even  fatal  symptorns  have  rei^utUid 
from  the  tob^icco  injection.  It  itjay  3il»o  W  ui^ed  ttt  tbe  form  of  cafA- 
phtjim,  in  cases  of  b^smodh  croup,  had  colJc,  t<;liinUB^  and  rheuuifttia 
utrections. 

Wine  (^Vinum  Tahan'f  U.  8.) — Vftid  an  n  tiauseant  and  diuretio. 

Tobavco  ointment  {^L'tifjuentum  Ttibavi^  LJ.  8),  ii  made  by  boiliii>{ 
fremh  tobycco  iu  lard ;  it  n  mh^A  in  cutaneous  diseases,  c»|)ecially  lima 
c»ipiti$.     The  oiDtmeDt  is  somotitnes  made  from  the  oil. 

India ?f  Tobacco.  (Lobelia^  V.  S.)  —  Tbo  L^Mifi  iujlnia  is  a 
fintive  of  Atuericii,  where  it  was  etn  ployed  aA  a  toed  limine  by  the  ubo< 
rigines.  It  is  an  anTiiiJil  plaiit,  growing  a  foot  or  more  in  height,  with 
an  erect  stem;  the  fruit  is  an  infiated  capsule.  The  whole  ahrub  ia 
UM'd  in  inedidnc»  It  contains  a  volatilei  acrid,  peculiiir  principle, 
uanicd  loLriiiuif  analogous  to  tticotina, 

Kjffrcfi  — Narcotic,  acrid,  einotic,  arid  anti«<pfl)>irnodiCf  strongly  re 
scnjbling  those  of  tobacco.  It  is  chiefly  used  as  an  antiapusniodic  Ui 
aiilhinii,  either  by  giving  it  in  full  doiies  »o  as  lo  excite  vomiting,  or  iu 
imall  (|uufititieM  fn  ijucutty  repeated  till  naunea  comes  oo.  Its  infu* 
sion  may  be  used  in  the  form  of  enema  in  stranguliited  hernia.  V^cd 
intertt:illy  cbfifly  in  the  ff>rni  of  durfure  {Tim:,  Lobtlio',  U,  S.)»— • 
dose,  f^j.  Fatal  effects  bare  followed  the  eiupirical  administraUou 
of  lobelia. 

Aconite.  (Aronitvmf  U.  8)  —  Leaves  and  root  of  the  Aconiium 

Hftpflim^  or  monkshood,  a  perennial  herbaceooa  plant,  growing  in  the 
nujuntaioous  parta  of  Europe.  Tho  root  is  tapering;  leaves  dc*eply 
divided ;  flower»  of  a  dark- blue  colour.  All  parta  are  poN^esse^l  of 
acrid  properties,  and  when  fresh,  emit  a  faint  narcotic  odour.  7hsle 
of  the  lesives  and  root,  at  first  bitterish  and  ficrid,  and  followed  by  s 
a  peculiar  tingling  Beni«atiun|  often  amounting  to  numbneasy  wbicti 
tends  to  the  soft  pakte. 

KJrvi$. — Those  of  a  sedative  nareotic,  or  rather  of  a  Imumher, 
ainoe  il  dltniuishes  sensation,  causcif  a  IVoUng  of  uumbuosii  and  lifig- 
ling  along  the  extremities,  muscular  debility^  eontractiou  of  the  pupil, 
but  no  delirium  or  stupor.  Pois^onoua  doses  eau«e  Gxc<*Mve  burning 
iiiid  numbness  of  the  mouth,  throat  and  stomach,  wiih  violent  vomit* 
in|7i  prostniticm,  great  loss  of  sensibility,  but  neither  coma  nor  c**U'^ 
lyl^ion.  It  difiVn  from  tobaceo  and  digitalis  in  not  producing  stupuf 
or  giddiness,  as  a  general  rule.  It  yields  ita  virtues  to  ak^diol.  ita 
peculiar  prt^pcrties  depend  upon  an  alkaline  principle  krmed  ciroriiV/a 
or  armiititin  ;  there  is  also  a  volatile  acrid  ptiucipie,  besides  some  ex- 
tract* vr,  ^0. 

AojHitia  is  a  white  solid  substanoci  exiatitig  in  combtnation  with  an 
^Hsid.  It  |)oeBti8eB  all  the  powerful  pro;ierti4»  of  the  phmt  iu  a  highly 
^^Hdicentrated  degree*  In  fact,  whcD  ptirf%  it  ii  us  subtle  a  poison  ai 
^^pruaaic  acid;  though  much  of  the  alkaloid  *>*Ad  in  ih©  »»hops  in  worth- 
I       lct«*     ita  very  high  price  forma  an  objection  to  ita  use.     The  si/civ 
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koiie  extract  of  aconite  (Extr,  Aconili  Alcoholicum,  U.  S.),  when 
well  prepared,  forms  an  excellent  subntitute  for  the  aoonitia.  Tbe 
comiuoQ  extract  of  tbe  Pharmacopoeia  (JExtractum  Aconiti,  U.  8.) — 
an  inspissated  juice — is  not  so  good. 

Uses. — Intcmallj  in  chronic  rbenmatism,  gout,  cancer,  &o. ;  but  it 
is  more  valuable  as  an  external  application,  particularly  in  neuralgia, 
when  applied  in  tbe  form  of  tincture. 

Dose,  of  the  purest  acanituiy  -Jnih  of  a  grain  (Pereira) ;  bat  is  rery 
seldom  used;  of  tbe  tincture  o/ the  root  (^Tinct,  Aconiti  Raiiiciff 
U.  S.) — a  saturated  tincture — 5  drops  three  times  a  daj ;  of  the  tinc- 
ture of  the  leaves  (^Tinct,  Aconiti  FoUorum,  U.  S.),  gtt.  xx-xxx;  of 
the  alcoholic  extract^  ith  of  a  grain.  The  ointment  is  made  by  adding 
the  aconitia  to  fresh  lard ;  it  is  used  in  neuralgia. 

Hemlock.  {Conium,  U.  S.) — Leaves  and  seeds  of  tbe  Conium 

maculatum,  a  biennial 
Fig.  355.  umbelliferous  plant,  a 

native  of  Europe,  bat 
naturalized  in  tbe  U. 
S.  It  has  a  spindle- 
shaped  root,  and  a 
smooth  branching  stem 
marked  with  purple- 
coloured  spots.  Tbe 
leaves  are  compound, 
tripinnate  and  bipio- 
I  nate.  Believed  to  be 
the  same  plant  as  the 
Mupiiw  of  the  Greeks, 
and  the  cicuta  of  tbe 
Romans. 

The  leaves  should 
be  collected  from 
plants  growing  in  sun- 
ny situations,  and  pre- 
served in  close  vcs^eb. 
When  well  preservetl 
they  retain  their  greca 
colour  and  narcotic 
odour.  Taste  bitur 
and  nauseous.  Im- 
parts  Its  virtues  to  alcohol  and  ether.  The  seeth  are  small,  and  have 
a  slij^ht  odour  and  taste,  but  retain  all  the  active  properties  of  the 
plant.  The  active  principle  is  an  alkali  named  conia,  of  a  highly 
acrid  nature,  sparingly  soluble  in  water,  forming  salts  with  the  aods. 
£:jhcU  on  S^siem.Said  by  Christison,  who  has  experimented  upoa 
1^1  to  act  as  a  direct  «i&a^vi«  \o  vVi«  ^t«Uco-8\{iual  system,  oocaaioiiiiig 
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pftraljsii  of  the  iroIuDtary  musolefl,  und  subsequeotly  of  (lie  oiuselos  of 
rrH[iirationi  together  with  vertigo  aad  jfcneral  debility.  Its  influence 
ji]>[i^'ars  to  be  exerted  more  over  the  nerves  of  motion  than  ovt^r  thoso 
of  Aeosibility,  produciog  a  paralyziog  eifect  upon  the  muflotes  fupplied 
bj  the  fbrmer. 

Uitei. — Employed  by  the  ancietita  as  a  discutient  or  r«?so1veDt»  in  6n* 
largemonta  and  ioduraUond  r>f  the  glands  nod  viscera;  ubo  in  scrofula, 
brtiuchocelc,  leprusy,  syphilia,  and  ulcers  of  a  cancerous  charat'ter. 
It^  chief  reputation  has  been  in  cancer,  for  which  it  was  introduced 
into  practice  by  Stork  of  Vienna;  but  it  is  highly  probable  that  ita 
alleged  virtues  in  this  disease  are  chiefly  due  to  ita  narcotic  powers. 

Hemlock  is  used  in  powder — dose,  3  or  4  grains  two  or  three  times 
a  day ;  tincture — dose,  l^ss  to  fZ}  }  extract — an  inspissated  juice  of 
the  leaTeSj — 3  grs.  two  or  three  times  a  day. 

nYDROCYAXic  AciD.  (AriJum  H^droqfamtum^V .  8.) — This  acid 

» is  a  compound  of  hydrogen  and  cyanogen,  and  is  of  vegetable  origin, 

*'  eing  developed  in  the  bitter  almond,  cherry  kurel,  and  in  most  of  the 

"Cics  of  the  prunu^  and  amygfhIe€B»     Usuiilly  obtained,  however,  by 

npAsing  the  btoyanide  of  mercury,  by  hydrc«chluric,  or  hydrosuU 

Iphuric  acid.     The  concentrated,  or  purest  acid,  is  a  Umpid  fluid  of  a 

Wp  gr.  of  0-697 ;  having  a  strong  peculiar  odour,  which,  liowover,  dif- 

flers  from  that  of  the  oil  of  bitter  almoudM;  extremely  volatile ;  boils  at 

79^ ;  has  a  great  tendency  to  undergo  decomposiiion,  and  is  extremely 

potsoooiis*     It  1%  never  employed  in  the  undiluted  form. 

Tne  mfdicittaf  or  tiUule  hydrocyanic  acid  is  procured  by  the  rcao- 
tion  of  dilute  sulphuric  acid  on  ferrocyanide  of  potassium,  or  by  thut 
cf  hydrochloric  acid  on  cyanide  of  silver  iu  water.  Its  properties 
— I  similar  to  those  of  the  concentrated  acid,  only  in  a  less  dcj^'ree  ^  it 
stains  2  parts  of  real  acid  iu  100  of  water.  It  is  very  lialilo  to  do- 
composition,  e^itecially  when  expo^d  to  the  light]  hence  it  should  be 
kept  in  a  dark  place. 

Effects  on  System* — In  very  small  doses,  repetledi  it  eatiscs  a  bit* 

k'rish  taste,  oatisaa,  vertigo,  faiotncss,  but  do  very  certain  alteration  of 

[the  circulation.     The  more  violent  efiects  are  great  and  sudden  pn^ti 

Ifafion,  giddiness,  and  faiotness,  tetanie  convulsions,  and  insensibility, 

AilHcult  and  spasmodic  respiration,  and  death.     The  peculiar  odour  of 

the  acid  is  usually  very  distinct.     The  post  mortem  appearances  aro 

tif^i  very  dedoite.     The  best  anttdafcs  are  ehtorine,  ammonia,  the  cold 

Lttfl'uMOD,  and  artificial  respiration;  a  mixture  of  a  protoand  peraalt  of 

run  with  carbonate  of  potash  is  also  recommended,  converting  the  acid 

[lUl  I*rHMian  Utte. 

/7«ef. — lutertially,  as  a  remedy  in  certain  nervous  aflcctlons,  partis 
i\skT{y  fjastrwl^nta  ;  also  in  hooping  niugh»  asthma,  epilepsy*  by p^r- 
[fropliy  and  |»al  pi  ration  of  th»>  heart,  nmi  in  tKe  cough  of  phthisis.     Ex- 
i*rTi»lly,  it  i*  empli»yid  as  a  wa.'^h  in  certain  firms  of  skin  disease, — 
l|j«  prop«irtions  being  3 ij  of  the  dilute  acid  to  Osa  dij&tillcd  water.  Ihao 
t>4 
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of  the  officiDal  acid,  1  to  8  drops,  repeated  till  some  obvioas  effect  if 
produced. 

As  a  Bubstitnte  for  hydrocyanic  acid,  the  cyanide  ofpoiattium  may 
be  used,  since  it  is  not,  like  the  former,  apt  to  undergo  decomposition 
when  kept.  It  may  be  given  in  the  dose  of  \  gr.,  graudually  increased. 
When  swallowed  it  becomes  converted  into  hydrocyanic  acid,  by  the 
acid  of  the  stomach.  Another  good  substitute  is  the  ot7  o/*  bUtef 
almonds — in  the  dose  of  i  of  a  drop,  to  be  repeated. 


CLASS  IX. 
ALTERATIVES. 

Alteratives  are  medicines  which,  by  slowly  and  gradually  modi- 
fying the  nutrition  of  an  organ  or  tissue,  subvert  diseased  action,  and 
brill*];  about  a  healthy  condition. 

No  especial  evidence  of  their  action  upon  the  system  is  afinrdcd, 
except  the  gradual  disappearance  of  disease,  and  the  restoration  to 
health. 

It  is  highly  probable  that  most,  if  not  all  the  true  alteratives  act  by 
entering  into  combination  with  the  nitrogenous  principles,  either  of 
the  blood,  or  of  the  tissues,  forming  compounds  incompatible  with  the 
continuance  of  the  morbid  nutrition  of  the  part.  Now,  by  continuini^ 
their  use  for  some  time,  the  nutrition  beosmes  completely  modified; 
and,  on  discontinuing  them,  the  tissue  gradually  returns  to  a  healthv 
nutrition ;  the  compounds,  which  had  in  the  mean  time  been  formec^ 
being  removed  by  absorption. 

It  can  easily  bo  understood,  then,  how  such  remedies,  if  pushed  toi 
far,  will  prove  injurious  by  breaking  down  the  crasis  of  the  blood,  and 
inducing  a  cachectic  condition. 

Some  of  them  appear  to  possess  the  power  of  especially  attacking 
morbid  deposits  of  a  proteine  nature,  as  indurations,  or  thickenings, 
from  a  deposit  of  coagulable  lymph,  &c. ;  such  an  action  is  somctimei 
cal  1  cd  //^ u rfacienL 

Mkrcury.  (^Hi/drargyrufn^  U.  8.)— In  the  metaUk  ttate  it  is  not 
believed  to  act  upon  the  system ;  but,  when  swallowed  in  that  state,  it 
very  soon  is  oxidized,  and  then  becomes  efficient.  The  vapour  from 
metallic  mercury  is  known  to  be  active,  as  is  seen  from  its  effects  on 
artitKins  who  work  in  that  metal.  The  effects  of  mercury  on  the  sys- 
tem may  conveniently  be  considered  under  the  two  beads  of  its  aUtra* 
iioe  and  its  salimiHt  o^aralioo.  When  given  in  very  minala  dowi^ 
■lid  continued  toe  E\Qn|gi\i  cJt  ^tM/\x»  va^«».\E  ^l  Oia  ■ocretiom^ 
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^tssirg  incrca^d  action  of  the  mucous  membranes  generally ;  at  the 
fume  time,  the  ab^orbeDt^  are  stimulate?!!  to  greater  activity,  so  that 
tind^ir  its  operation,  effui^etl  fluids  are  seen  to, diminish  or  disappear^ 
md  glandular  enlargements  are  oflen  dispersed.  It  also  usually  ns- 
laxea  tbe  bowels,  in  cousef^uegce  of  the  augmented  secretioo  of  thdr 
mucous  m em h nine. 

In  larger  do*e!?,  mercury  acts  as  a  stolfHio^uCf  producing  all  thd 
above-meutioned  effects,  only  to  a  greater  degree,  and  in  addition,  in- 
creii.'<ed  ac-li'^n  of  the  salivary  glands,  with  swelling  and  soreness  of  tbo 
gum^^ — a  train  of  symptoms  den  omi  Dated  sal  hat  ion.  The  signs  of  the 
mercurj^il  sore  mouth  are  the  foHowing;  sli^lit  swelling  aod  teodor* 
ness  of  the  gums,  particularly  when  the  teeth  are  pressed  together;  a 
coppery  Liste  in  the  mouth  ;  a  peculiar,  un pleasant  breath  ;  and  an  in* 
ereased  flow  of  saliva,  which  may  become  excee^ivo.  During  thia 
alate,  the  fat  is  rapidly  absorbed,  the  patient  becoming  emaciated;  the 
nervous^  and  circulatory  systems  are  excited,  and  the  blood,  whea 
drawn,  exhibits  tlic  some  appearance  as  tn  inflammation. 

On  some  constitutions,  mercury  produces  a  sort  of  p<iisonou<  ^ffccti 
CftQsing  great  prostration^  a  ftomll  and  frcf|ueiit  pulse,  with  a  pallid  and 
eootractcd  countenance.  It  sometimes  oocasions  an  eruption  upon  tho 
akin  of  a  miliary  character,  and  in  some  instances,  gives  rise  to  profuso 
sweats.  The  remedy  for  these  effects  is  pure  fresh  air,  and  a  tonio 
oourKe  of  treatment 

Mercury  produces  its  influence  upon  the  system,  in  conse<][uence  of 
Inking  absorbed,  as  is  proved  by  the  fjict  of  its  being  detected  in  ae* 
verai  of  the  secretions,  as  well  as  in  the  solids. 

Utes, — 1.  A$  an  ahtraiive, — In  Junrtitmal  tiimrtfrr  of  the  tlt^e^ 
Hve  orgofiB,  as  indicated  chiefly  by  the  appearance  of  the  stools,  which 
iere  either  scanty,  dry,  and  of  a  clay  colour,  showing  a  deficiency  of 
[  btte,  or  very  copious,  li({uid,  and  of  a  bilious  colour,  showing  a  redan* 
^daocy  uf  bile; — in  conatipattun^  which  very  oft^n  depends  on  a  defi- 
cient hepatic  sroretiun,  or  deficient  secretion  of  the  intestinal  macout 
ineaibrano  ; — in  »ome  furnit  of  chronic  cvtanrota  ditrate. — Ikae, — as 

I  ftlterative,  half  a  grain  to  a  gruiii  of  calomel,  or  three  grains  of  blue 
every  night,  or  every  other  night,  to  be  followed  next  morDing 
with  a  laxative,  if  the  bowels  are  confined,  lo  acu^e  cases,  much 
•mailer  doses  may  be  given,  and  more  frequently  repeated. 

2.  Am  a  iialot/o^ue, — In  /r^vrn,  mercury  is  very  use^I ;  chiefly  in 
€xdtiug  the  secretions.  Tbe  proper  indications  for  ilB  use  arc  a  dry 
tongue,  torpor  of  the  bowels,  dry  i$kin,  and  scanty  arine ;  it  is  an  im- 
>  |)f»rtaut  remedy  in  typhoid  fever;  but  here  the  mildest  salivation  is 
■only  required.  Id  very  high  grades  of  fever,  it  is  almust  imposiiiUc 
%l  ptlivate. — In  injlimmittion^  it  is  a  valuable  therapeutic  agent,  act. 
lilg  ts  a  true  antiphlogiKtio  or  aniiplastic,  preventing  the  formatirm  of 
n«gulah]c  lymph,  more  particuturly  where  the  aerous  memhranen  am 
civolved;  gtinentlly,  b}i>o<nctting  should  be  premised  :  it  is  crmtra-indi* 
eitisd  in  inflammations  gf  on  er)  thcmatooS|  g^ngrcDoaS|  maligmmt,  ot 
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Bcrofulons  character. — In  diseases  dependent  on  disordered  secretion 
of  the  livery  as  dysentery,  diarrha^a,  ascites,  &o. —  To  promote  absorp- 
tion ^  as  in  the  various  forms  of  dropsies.  To  produce  what  has  been 
termed  its  revolulumizimj  effect,  in  certain  specific  diseases,  especially 
syphilis,  but  only  in  its  secondary  foria;  also,  in  colica  Pictonum,  in 
which  it  may  be  usefully  combined  with  opium. 

It  is  contra-indicated  in  scrofula,  phthisis,  all  malignant  diseases,  and 
suppurations.  Dose,  as  a  salivant,  half  a  grain  to  a  grain  of  calomel, 
or  3  to  5  grs.  blue  pill,  three  times  a  day :  opium  to  be  added,  if  it 
purge.  If  the  stomach  be  irritable,  the  mercurial  ointment  may  be 
rubbed  on  the  insides  of  the  arms  and  thighs,  or  applied  to  blistered 
surfaces;  or  fumigations  with  cinnabar  may  be  resorted  to. 

There  is  a  great  difference  in  the  susceptibility  of  different  persons 
to  the  salivant  action  of  mercury ;  it  is  much  more  difficult  to  salivate 
children  than  adults.  Sometimes  the  medicine  accumulate^  in  the 
system,  and  breaks  out  with  great  violence. 

In  producing  salivation,  the  mildest  impression  is  all  that  is  re- 
quired ;  excessive  salivation  is  always  to  be  avoided.  The  treatment 
for  it  is  to  reduce  the  local  inflammation  by  leeches  and  bli:«tom,  if 
necessary ;  astringent  and  detergent  washes  of  alum,  sugar  of  lead, 
&c.,  and  opium  internally. 

Preparations  of  Mercury.  —  It  is  not,  at  present,  piven  in  the 
liquid  form.  When  given  in  the  metallic  state,  it  is  exiinguished,  by 
bt^ing  first  rubbed  up  with  different  substances,  which  serve  to  divide 
it  very  minutely,  and  perhaps,  partially  to  oxidize  it. 

Mercurial  or  Blue  Pills,  (Pifula  Ili/drartjt/ri,  U.  S.)  —  Made  by 
rubbing  up  metallic  mercury  with  conserve  of  roses  and  liquorce- 
root; — requires  a  long  trituration.  Colour,  bluish;  becomes  darker 
by  exposure;  weight  of  the  officinal  pill,  three  grains.  Dt^se,  as  a 
sialogogue,  one  pill,  three  times  a  day;  as  an  alterative,  one  pill,  every 
other  night; — sometimes  given  in  emulsion. 

Mercury  with  chalk.  (Ift/drart/yrum  rum  Crctti,  U.  S.) — Prepared 
by  triturating  mercury  with  prepared  chalk ;  colour,  bluisb-pray ;  a 
mild  mercurial,  particularly  useful  in  the  bowel -affection  a  of  childrtrn. 
Dose,  from  1  to  10  grs.,  three  or  four  times  a  day. 

Mercurial  Ointment.  (^Umjuentum  Hydra rtjyriyW.  S.) — Sometimes 
ctillcd  blue  ointment ;  prepared  by  rubbing  up  together  mercury,  lard, 
and  suet,  until  the  mercury  is  extinguished  ;  colour,  bluish  ;  becomes 
darker  by  age;  used  to  produce  the  mercurial  impression,  by  rubbing 
into  the  skin ;  also  to  blistered  surfaces. 

Mercurial  Plaster,  (Emplastrum  Bydrar(/yn\  U.  S.)  —  Made  by 
rubbing  up  mercury  with  melted  rosin  and  oil,  and  then  mixing  with 
melted  lead-plaster;  uf^ed  to  discuss  glandular  swellings,  &c. 

Mild  ^Chloride  of  Mercury.  (Jfydrargyri  Chloridum  Afite^  I  J.  S.) 
•— Chemically,  a  prottK^^onWe ;  common  name,  Culumel.  Made  by 
iablimiDg  a  miituic  et  tV<^  ^tQ\»&^^W\&  ^1  \si«^x^>^T^  uad  chloride  of 
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ii>diu(u;  double  docotnpotution  eoduc?*,  resulting  io  the  foniinttoti  of 
protochloride  of  mcrcurj^  and  §ulpliate  of  soda;  crj»taltioe  at  first; 
r€<|uires  to  be  powdired  aod  wa^bcd  Id  water;  otdour,  ivi»ry<wUito ;  ua 
tttste  or  smell;  ioscduble  in  water  or  alcohol;  incompatibleii,  alkalies, 
aUcalJtie  eartbs^  and  tiulpburcts.  Dose,  as  a  slalogoguCf  gr.  sa  ^  gr.  ji 
tbree  timt's  a  day;  as  au  alterative,  gr.  j,  every  iiigbt,  or  every  otbcr 
night,  Mui€ard*t  calomel  is  a  very  fine  variety,  made  by  allowing 
tb^  Tapour  to  come  in  coo  tact  with  watery  vapour. 

Corrotivt  Citloritk  of  Mercury,  (^H^dranjyri  Cldarulnm  C*trro^ 
Mivum,  U*  S.)  —  Common  name,  Corrosive  SMimate  i  chemical ly,  ft 
birfUoriile ;  madcp  by  aublimiiig  a  mixture  of  the  blsutpbate  of  uwr- 
earj  and  chloride  of  sodium.  At  firfit,  it  id  iu  white,  6tittu*tntiispar«tii 
ma^es;  soluble  io  water  and  alcohol;  ta^te,  metallio  and  tttypiie; 
very  poisooous;  best  antidote  ia  albumen;  not  much  u.Hod  tiitortuiHy  j 
not  80  liable  to  salivate  as  cul^mel ;  exteroally  applied,  it !»  e^chartttic; 
n  weak  solutioUf  or  olotment^  ia  employed  iu  venereal  t>oic  throat,  and 
cutaneous  diseases. 

Bhnk  Oxide  vf  Mercury,  (^Hjfdrargyrt  OxUhim  Ktffrum^  U,  8) 
*— Chcmicidly,  u  proffMuie ;  made  by  add  in*;  calomel  Ui  lime- water, 
or  a  Holutiuu  uf  potui^h  ;  colour,  blaek;  u>ft_-d  chletly  aa  a  wu^b  for 
chancre,  iu  the  furm  of  bhc/c  ten  ah.      l>ose,  )  gr, 

Hct/  Oxide  iff  MtrcMry.  i^flydr*^'jyri  Oxtdnm  Rtthrum^  U»  S  )^ 
Chemically,  a  binoxid*' *,  common  name,  rrd  precipitate j  made  by 
bcuting  the  nitrate;  occurs  in  email,  shioingj  red  tryftfal?*;  uevtir  used 
iiiternany;  but  ext4.Tiially,  aa  a  (^timubiit  f«>r  old  and  iudolcot  ulcem; 
«leO|  for  pAornphthalmia^  in  the  furin  of  ointment. 

If** fide  o/  Mrfcttry.  i^Ifytharij^ri  JodidutUy  U.  8  ) — Chemically,  H 
prutimlide ;  made  by  rubbing  up  mercury  and  iodine  togt^her  nitb 
alciihol;  coluur,  gret^ntj^h-yellow;  used  in  Bcooadury  flyphiiia;  doie, 
one  grain^  gradually  iucreai^od. 

JJiiiirtdide  a/  Mercury.  ^Ifydrargyri  Iihtiilum  Rubtum^  U.  S.)  — 
Frt^pared  by  action  of  eorrobive  sublimate  on  iodide  of  potaaaiuoi; 
colour,  brilliant  red;  utied  as  ao  ointment  in  skin  diiM^aaea, 

Rrd  Sulphur  ft  uf  Meixury,  (Uydranjyri  JSulplturrlum  Ruhrumf 
V.  S  )  —  Common  naoie,  Cinnaour;  found  native';  mad*?  by  heating 
together  mercury  and  sulphur;  colour,  &ue  red;  powd4ir  ia  called  mt- 

iViViw^ — used  for  fuuiigatiuo. 

iUiuk  Sttljdturci  uf  Mercury,  ( Hydra rfjyri  Sttl/dmrftHm  Nif/rum^ 
S.)  —  Old  name,  E(hi*/pg  mineral;  prv}>arud   by  rubbing  sulphur 
and  mercury  together  ia  n  mortar ;  colour,  black  :  scarcely  ever  UJK*d 
at  p^e^ent. 

Ytllom  Sulphatr  of  Mercury,  (^ffydrargyri  Sulphas  Phvm$y  V,S.) 
.  Common  name,  Turj^rth  mineral;  made  by  the  aclioti  of  boUing 
^^^^|r:iter  on  the  bi^ulphate ;  the  yellow  subsulpbate  precipitates ;  Ycrj 
^ffittlc  used  ;  emi'tic^  in  the  do»e  of  d  grains. 

Nitratt  uf  M'-rfUry  {^Ifydntrfjyri  Nilrtn,  U.  S,)  —  Tsed  OH  1 J  III 
lbs  form  of  oiutmcot. — ^  called  tiWii*  uttitmcnt  (/Wii4it   Ifydt^ 
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N^fraUX  U.  S.),  made  by  henting  the  frcsli  nitrate  with  lard  and 
ncatVfoot  oil.  This  is  of  a  fine  citron  colour,  when  first  made,  but 
spoils  by  being  kept;  much  used  in  skin  diseases,  and  as  a  stimulant 
to  ulcers. 

Ammoniatfid  Mrrcuri/.  (^Tli/drargi/nim  Aynmovitttum,  U.  S.)  — 
Common  nsuney  tchi/e  precipitate ;  made  by  adding  the  solution  of 
ammonia  to  a  solution  of  corrosive  sublimate;  occurs  in  white  masses, 
without  odour;  used  only  as  an  ointment  for  cutaneous  diseases. 

Iodine.  (Jodi/itum,  U.  S.)  —  A  simple,  non-metallic  solid,  of  a 
bluish-gray  colour,  and  metallic  lustre,  with  a  peculiar  odour;  vola- 
tile; sparingly  soluble  in  water;  more  so  in  alcohol.     . 

Effects  on  Si/stem, — In  very  small  doses,  it  acts  as  a  genera]  tonic, 
occasionally  increasing  the  flow  of  urine,  and  sometimes  pro<luciu<; 
salivation.  If  continued  for  a  length  of  time,  it  stimulates  the  ab- 
sorbents, causing  emaciation.  If  still  longer  employed,  it  acts  apon 
the  nervous  system  and  digestive  organs.  In  large  doses,  it  is  a  cor- 
rosive poison.  Used  chiefly  to  promote  the  absorption  of  indurafioift 
and  enlargements,  &c.  Probably,  the  best  remedy  in  gottre,  in  which 
it  may  be  employed  both  internally  and  externally.  Scrofula  is  an- 
other disease  in  which  iodine  acts  beneficially,  particularly  in  the  form 
of  glandular  swellings,  ophthalmia,  abscesses,  &c. ;  valuable  in  every 
form  of  tuberculous  disease,  also  in  chronic  rheumatism,  chronic  cutn- 
neous  diseases,  and  tertiary  syphilis.  Dose  }  to  J  a  grain,  but  not  iu 
substince,  on  account  of  its  difficult  solubility. 

Tinrtnra  Ifxfinii,  U.  S. — Contains  3j  of  iodine  to  Oj  alcohol;  not 
quite  saturated;  when  long  kep^,  it  is  partially  decomposed;  dose, 
10  to  20  drops,  in  sweetened  water.  The  tincture  used  advantage- 
ously, externally,  in  frost-bite,  lupus,  erysipelas,  and  other  skin  dis- 
eases; and  also  in  affections  of  the  joinfj;  to  be  applied  by  means 
of  a  small  brush.  Iodine  is  also  employed  externally^  dissolved  in 
collodion,  of  the  same  strength  as  the  tincture. 

thm})ftuud  Tincture  of  IimHuc,  (^Tinct.  ludidii  Compnsifa^  U.  S.\ 
contains  3ss  of  iodine,  3j  of  iodide  of  potassium,  and  ()j  of  alcohol 

Iodide  of  Fotttmum,  (^Potnssii  lodidum,  U.  S.) — Made  by  mix 
ing  toirether  iron  filings  and  iodine  with  water,  by  which  iodide  of 
in»n  is  formed ;  then  decomposing  with  carbonate  of  potassa.  It  is 
in  the  form  of  white  cubical  crystals;  somewhat  deliquescent;  very 
soluble  iu  water  and  alcohol ;  taste,  acrid  and  saline;  its  aqueous  so- 
lution has  the  property  of  dissolving  iodine.  It  acts  on  the  .<»ysteiii 
\ery  much  as  iodine,  though  less  energetically; — used  in  cachectic 
conditions,  particularly  in  tertiary  syphilis ;  in  the  various  forms  of 
scrofula,  rheumatism,  &c.  Dose,  3  to  *20  grs.,  three  times  a  day. 
Sometimes  it  produces  some  irritation  of  the  bowels,  and  vertigo. 

LugoVs  Sfdution  of  ludinr.  (^Liquor  IfMlinii  Composifus,  U.  8*1— 
Made  by  dia8oW\i\^  3^m  iodide  of  potassium  and  ^vj  iodine,  in  Oj 
rater;  dtsci  6  to  ^Q  dit^^^^i^^  ^m^  ^^^^S^^tadoally  iDcroaied 
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Tbis  IB  mo  actiTe  and  pxcelleut  propariitioD,  much  used  hy  Ltigol  in 
the  treatiDeot  of  scrofuk. 

There  are  manj  other  preparations  of  iodine,  more  or  less  em- 
ploy cd ;  as  the  ioilide  of  had  ;  iotUde  of  mfphur^ — used  in  the  form 
of  tiD  ointment,  io  certain  cutaneous  affectionfl; — ioflidt  ofztncj  &c, 

Imline  OintnienL  i^Unguentum  Jadiniij  U.  S.) — Made  by  rubbing 
up  together  iodine  aod  lurd. 

i'n(/u4^iitum  lodtnii  CompmUnm^  U»  S. — Made  like  ibe  other,  with 
the  addition  of  some  ioilido  of  potassium  ;  both  are  used  in  indolent 
scrofulous  tumours. — loiliuc  and  iodide  of  poUisaiatn  arc  aomeiioiea 
employed  in  the  form  of  hath« 

Arsenic,  (^Ar^enicum^  U.  8) — Probably  inert,  so  long  as  it  re- 
tains \iR  tuetaltir*  state;   but  very  nctive,  as  an  oxide,  or  salt. 

EffrcU. — In  very  minute  doses,  it  m  tonic  and  alterative  j  but,  if 
ersisted  in,  it  cau!§e^  muscular  debility  and  generni  depression  of  th« 
Ffcptem-  It  acta  by  being  absorbed  into  the  bloody  us  is  proved  by  ita 
existence  in  the  secretions.  In  large  doses,  it  ih  a  powerful  corrosive 
rpoison.  Symptoms  of  poisoning — pain  and  heat  of  slonisich,  pitio  of 
Khroat,  vomiting  of  acrid  mattersi  incessant  thirst,  pro^^trulion,  and 
l^deatL.  Antidote^ — the  htfdraUd  peroxkh  oftron^  inrhieh  act**  cho"ii- 
Jcally.  forojing  an  insoluble  arscnite  <*f  iron.^ — IJaed  eh i*  fly  in  inter- 
Imiftent  diseases;  will  often  cure  intermittent  fcver^  wliun  quinine 
fails;  al^f  in  chronic  i^k'm  diseases^  particularly  of  a  scaly  character; 
^mlso  in  nodes.  Do^ie  of  arseuiuus  aoid,  j^^ih  of  a  grain,  three  times  m 
(flay,  in  pili« 

/W/rr'«  S^ddtioti.  (Ltt^Hor  J^tin**ae  AArnttt\  U.  S.) — Made  by 
WiUng  together  64  grs,  urMenioos  acid  and  carbonate  of  pijtas#<a,  en  eh, 
in  f^xij  water,  and  then  adding  fji?  spirits  nf  kveudcr,  to  itnpurt  a 
colour.  Dose,  10  drops;  but  often  this  will  be  found  too  much  for 
tome  constitutions. 

The  arsenical  preparations  should  be  ^ven  on  i  full  stomach,  and 
their  eflfectA  very  carefully  wuichetl.  One  of  the  first  symptoms  of 
the  system  being  brought  unikr  their  ioliueuce,  is  ati  tcdema  of  Uio 
eydids,  which  will  subsequently  spread  over  the  faoe* 
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EMETICS. 


Medici XF.s  which,  as  an  ordinary  result,  produeo  vomiting.     TI 
Sect  of  au  emetic  is  not  immediate ;  ositally  frum   10  to  f  0  raidutct 
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eUpse  before  vomiting  occura.     Emcsis  is  ptrtfj  the  md  of  the  slo* 
wach,  and  partly  of  tbc  braio  and  epioal  marrow;  if  tbe   brain   b« 
Btupified  by  oarx^oticaf  the  fltoraach  b^omes  very  Loju^ceptibtc  to  the 
aotign  of  cmetica.     Some  eraetics  act  only  if  immrtftafafy  applied  t^i 
tbe  atomar.h ;  others  produce  their  effect  no  matter  how  ioirodacedj 
into  the  system.     The  act  of  vomiting  is  chiefiy  r/Jie^,     If  the  eighth 
pair  of  nerves  be  cat,  no  vomiting  is  produced  by  emetics.      The  »uv 
oeptibility  to  their  influence  is  increased  by  irritatioti  or  inflainmadoa  j 
of  ilie  stomach)  and  by  fcvor;  it  ia  lesflaued  byDervoos  diaordet9|  and  J 
by  narcotic  poisons.  f 

Emetics  are  usefu!  to  remove  improper  matters  from  tbo  stoniacli|] 
as  poisons  or  ingesta ;  to  deplete  from  the  system ;  t^j  promi^te  thai 
BecretioDs;  to  pnxluce  muscular  relaxation ;  to  give  a  shook  to  tKil 
BTStem,  and  thus  break  up  morbid  associations;  to  cause  pres!»i]r6  < 
the  surrounding  viscera;  to  reduce  arterial  action;  and  to  ran 
pulsion  to  the  Btomuch.  They  should  be  avoided,  if  possible,  in  i 
gestion  of  the  brain,  hernia,  the  advanced  Mages  of  pregtianeyi 
in  infiiimmatiuo  of  the  stomach  and  surrounding  parts. 

IpkcaCUANHA,  U.  S.  —  Root  of  the  Crphailit  i/>^nruanka,  % 
perennial  plant,  plowing  in  Brazil ;  sbout  5  or  6  inches  high.  Tho 
rootS|  as  met  with  in  the  sbops^  arc  several  lueheB  long,  contorted,  of 

Fig.  366* 


n  gray tsh -brown  colour,  abnut  the  thickness  of  a  small  quill,  apf 
retjrly  composed  of  a  series  of  trans  verse  rings,  from  which  cause  1% 
is  often  ciilk'J  unnuiaietf.  The  cortical  portion,  which  includes  rh« 
rings,  is  hiyd^  horny^  and  brittle,  rvsiuoua  iu   its  fracture;  tho 
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eons  portion  Is  »maI1  and  ifierL  There  are  ibreo  Tarieties,  hrawn^ 
rf^il^  and  gra^.  Colour  of  powder,  light  fawo;  odour,  slight  io  iDaAA, 
ITie  powder  excites  sncexinjri  and,  in  some,  afithmatic  fjmptoms, 
^Vater  aod  alcohol  extract  its  vtrtues;  but  injured  hy  lung  iK'iting; 
a  1^0  by  expofiuro  to  the  light.  Active  prineiple,  an  alkali  called 
eniftia, 

V»t4*  —  In  very  ^mall  doaes  it  is  tonic  and  alterative;  rather  larger 
doses  prove  dinphoreiie  and  expectorant;  still  larger  qunntities  cause 
vomiting*  Ita  emetic  operation  is  mild,  prompt^  and  certain  j  henco 
it  \9  very  useful  as  an  c vacua nt  from  the  &toniacb>  It  has  been  u^ed 
with  advantage  in  hf-ninrrbagc. — Dose,  na  an  altcnilive,  J  to  i  gr. ;  as 
a  dinphorciic,  }  to  gra.  ij ;  as  an  emetic,  \b  to  SO  gre.;  best  given  in 
warm  water 

The  Vinnm  Ipecacuanha^  U.  S.,  contains  3j  to  Ojj  —  dose,  as  an 
emetic,  f  ;jj, — for  an  adult.  Used  obiefly  as  a  diaphoretic  and  expcc> 
torant. 

Tbe  Sj^rupus  Ipecacuanha^  U.  S.,  is  of  about  the  same  strength. 

There  are  several  indigenoos  emetics^  tbe  most  important  of  wUieb 
are  tbe  following: 

OllXENiA,  TJ.  S.  —  Root  of  tbe  G,  irtfiMaia  and  ff.  utipyJttrra* 
It  is  sometimes  called  Indian  phyiic.  It  has  a  lon^^  briuching  root, 
of  a  reddifeh-brown  colour.  Dose  of  powder,  "10  to  30  grs.  A  good 
fiubtititute  for  ipecacuanha. 

Euphorbia  Ipecacitanra,  IT.  S»  {American  Ipecacvanha),  and 
E,  CoROLLATA,  U.  S.  (^Lari/e  Flowering  Spnrgc\  are  very  irritant 
and  powerful  emetics^  especially  in  the  fre»h  state.  They  are  not 
much  employed  on  account  of  the  uncertainty  of  their  opcratioQ,  and 
their  liability  to  purge.     Dose,  gr.  x-xxz. 

Lobelia,  U.  S.  (Indian  Tobacco.)  —  Herbaceous  part  of  the  L, 
inflata^  an  annual  plant.  Along  with  its  emetic  properties  it  is  aUo 
narcotic,  producing  very  much  the  effects  of  tobacco.  Used  chiefly 
in  spasmodic  astbrna.  Boso,  5  to  20  grs*  Tbe  tincture  is  officinal; 
—dose,  f  3j  J  repeated  if  requbite. 

SANGUtNARIA,  U.  8. — ^R/>ot  of  the  1^,  CanarfrnwiB^  or  lflood*r*iOi } 
dit^tinguished  by  its  red  colourt  and  truncated  appearance.  Kmctie, 
and  slightly  nareutio;  also  ti&ed  in  catarrhs.  I>oi»e|  10  to  20  grs.;  — 
of  tincture,  f  3ij  to  f  3s9. 

S*iuiU  and  Tobacco  aro  emetic  in  large  doses,  but  am  seldom  em- 
ployed for  this  purpose  I  tbe  great  prostration  produced  by  the  latter 
18  an  objection. 

MuMarfif  in  powder,  is  a  stimulant  emetic;  it  may  be  used  in  some 
Mtei  of  narcotic  poisoning. 
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MINERAI.  EMSTICS. 


Tartar  Em  ktic  differs  in  ite  acdon,  aa  an  emetic,  from  ipecacninhti 
in  causing  much  mere  retchtng,  nausea,  and  genera]  disturbADce 
the  gygtem;  hence  employed  to  act  upon  the  surrounding  viscera,  i 
in  congested  liver  or  spleen ;  to  break  up  the  pamxjsDis  of  intermil 
tenia;  to  produce  relaxation  in  croup,  and  in  dislocations;  in  nerroii 
diseaaea,  aa  in  neuralgia  and  amauruds.     Ipecacuanha  is  prcf^^rahlc 
poisoning  from  narcotics.     Often  combined  with  ipecacuanha.     "^ 
2  or  3  g^'t   best  given  in  divided  quantities),  dif^solvcd   in  wat 
Dose  of  Virttim  Aniimonii  as  an  emetic,  fjj^  repeated,  for  an  adutt. 

Sulphate  or  Zino- — A  very  prompt  and  powerful  emetic,  caaaiii 

but  little  nau&ea.  Chiefly  used  in  caaes  of  narcotic  poisons, — li 
combine  it  with  ipecacuanha*  Dose  (mediam)|  gr.  x;  iu  oi 
poisoning,  gr.  xx-xxr. 

Sui-PBATE  OF  Copper.— A  still  more  powerful  emetic  than  the  liat] 

— used  also  in  narcotic  poiBoning; — aometimea  in  membranoua  croup. 

I  Medium  dose,  2  or  3  grs.  j  in  ca&cs  of  poisoning  by  narcotics,  5  to  15 
gra.  ;^-danger  of  inflammation  from  over-doses. 
The  Tatpcth  Min^ral^  Arsenicj  and  Corrmttt  SuMtmate^  ire  ei 
emetic  in  large  doses,  bat  are  scarcely  ever  nsed  with  Ihm  iAtottti 
Aium  is  occasionally  employed. 


CLASS  XI. 


CATnAETICS. 


B. 


TfrESE  are  medicines  which  evacuate  the  alimentary  canal.     They 
act  either,  1,  by  iDcreastng  the  perisialtic  movement,  or  2,  by  aua 
menting  tbe  mucous  secretions,  or  3,  by  stimulating  the  liver  to  thr 
out  bile-     Such  catharticti  as  merely  evacuate  the  intestinal  content 
are  termed  Laxaiivrs ;  those  which  produce  increased  secretion  int 
the  bowels,  Puryatlves;  and  such  as  c^use  large  watery  diechar^ 
IIj/drago(/iics,     Cathartics  also  differ  as  to  the  part  of  the  canal  whu 
they  affect ;  thus  aloes  chiefly  acts  upon  the  rectum ;  gamboge  and 
lomel  upon  tbo  upper  bowels  j  the  neutral  salts  upon  the  whole  Irac 
Some  occasion  a  great  amount  of  depletion,  while  others,  as  rhub«r 
produce  a  tonic  iinpresgion.     The  term  drastic  is  applied  to  such 
act  with  great  violence. 

t^$fs. — ^To  evacuate  the  bowels  from  noxious  matters;  to  rclievi 
constipation  and  it*{  attendant  evils;  to  deplete  from  the  system; 
Dromote  absorption^  in  dropsies ;  to  cause  revulsion  to  the  bowels, 
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tioularly  io  cerebml  disonJers.  Tbej  tro  coDtra-indicated  io  luflMtu^ 
matioD  of  the  mucouB  membniDe  of  the  bowels ;  aod  sboald  be  cnu* 
tiously  employed  in  typhoid  fever.  Their  activity  is  increased  by  tho 
iwlditioii  of  mimU  qyari tides  of  emetics  and  bitters,  Tbeir  griping 
effect  b  best  obviated  by  combination  with  aromaties  or  opium.  Tbej 
act  moet  powerfully  wbeo  taken  io  aa  empty  stomach*  Eypercatbiir- 
Aia  is  best  checked  by  an  anodyne  enema. 

There  are  several  articles  of  diet  which  are  laxative,  uad  maj  be 
usefully  employed  in  medicine,  such  as  the  rip©  fraite  in  their  fresh 
state,  or  the  satne  dried  and  stewed, — particularly  peaches,  prunes,  and 
tamarinds.  Sugar  Is  also  laxative,  particularly  io  the  form  of  We$t 
India  moiasscs.  Rye  or  oatmeal  mush  and  mof asses  form  an  excellent 
article  of  diet  in  habitual  costivcness,  and  in  hemorrhoids*  Sugar  is 
ftpi  to  disagree  with  the  stomach  of  dyspeptics,  on  account  of  its  lia- 
bility to  generfrta  an  acid.  Bran  is  an  excellent  article  of  diet  in 
dyspep<sia  and  constipation  ;  believed  to  produce  its  laxative  impreMion 
by  meohftuical  irriraiioii;  best  used  in  the  form  of  branbread^  made 
fbom  the  unbolted  flour. 

Purging  Cassia,  (Ca^Vi  Fisiufa^  U,  S.)^Fruitof  the  C^Jtntnfa^ 
a  tree  growing  in  the  Eaj<t  and  West  Indies;  consi^ta  of  pods  about  a 
fitot  in  length,  containing  numerous  ?eeds  snrroundeil  with  a  blaek, 
iweettsh  pulp*  The  pttlp  ib  procured  by  bruising  the  pod^,  and  Innl- 
ing  in  water.  It  is  a  mild  laxativCf  and  forms  one  of  the  ingredients 
in  the  Confection  of  Senna,     Dose  3j  to  3j' 

MannAj  U,  8, — Concrete  juice  of  the  Omit*  Europaa^  a  tree 
growing  in  Southern  Italy  and  Sicily.  Procured  both  by  spon* 
taneous  exudation  and  incisions.  Three  varieties  found  in  com* 
roerce.  I,  Flake  Manna,  the  result  of  spontaneous  exudation ;  comes 
in  pieces  two  or  three  inches  loujff  about  an  inch  wide,  bearing  tho 
marks  of  the  bark,  &c.,  on  which  it  has  concreted;  colour,  yellowish- 
white;  odour,  faint;  taste,  sweetish.  2.  CanimoH  Manna^  or  Manna 
in  sorts,  procured,  when  the  season  is  more  advanced,  by  incisions; 
oonsists  of  particles  of  the  fluke,  mixed  with  a  fluid  portion  and  impu- 
rities; colour,  darker;  inferior.  3.  Fat  Mannar  obtained  still  later  io 
the  scAJ^tu;  consists  chiefly  of  the  fluid  portion,  with  numerous  impu- 
rities; colour,  much  darker.  3Ianoa  consists  of  a  resiDOUB  matierf 
united  to  a  peculiar  saccharine  principle,  called  mannite, 

Ut^. — A  mild  laxative,  adapted  to  oases  of  coustipatioQ^  hem«ir 
rboidsi  and  pregnancy]  also  to  ohildren.     Dose  3ss  to  iij. 


CarTOR  Oil.  (^Ol^m  Ricini^  U,  S.) — P^roduct  of  the  RietHii  i 
munfs,  or  Pulma  Christi  (Fi;r*  357),  growing  in  various  parts  of  ths 
world.  As  found  in  the  United  Stiit^  s,  it  is  an  annual  Tho  frutl  ia 
a  three-celled  capsule,  each  cell  containing  an  oblong,  spottetl,  brown* 
ish  seed,  Tho  seeds  are  powerful Ij  purgative,  in  conscHiuenee  of  an 
acrid  principle  which  thej  contain^  and  Mich  is  dissipated  by  a  high 
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beat.     The  oil  i&  procured  either  by  expreflBioQ  or  decrtclion.     1. 
pres$io/t,     Tbe  sceda  are  geotly  heated,  and  then  subjected   to  pomi 

Pig.  U7. 


ful  pre^aurej  a  tliieki  wbftish  oil  pxudcsi  which  ia  hoilod  T^r  som«>  t»5 
in  a  large  quantity  of  water;  this  dissolves  out  the  luucthi^e,  nml  imi 
flfjulatca  t!ic  albumen;  the  clean  oil  in  now  removed,  and  liuilcd  wir| 
a  minute  quantity  of  water,  to  drive  off  the  acrid  principle,     2.    D^ca 
(ion.     The  s*^eds  are  bruised  and  boiled  in  water;  tlie  oil  rises  and 
Bkininied  off  the  surface,  and  is  agnin  boiled  to  remove  the  acrid  pnn, 
dple;  apt  to  have  a  darker  colour  than  tbe  other.     Tbe  acrid  priocipfc 
is  tboDght  to  coDsiet  of  two  peculiar  fuLg,  termed  nciDolein  and  ricitia 
mar^rin. 

Vse$. — A  mild  and  certain  carbartic,  iotermediate  in  its  action 
iweeo  laxatives  and  purgntites.     The  more  it  ia  free  from  colour^  smell 
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Uste,  the  better ;  soluble  in  colrl  atcobol ;  particularlj  applicable 
to  easea  of  cbtidron  and  pregnant  women }  also  ia  irritEted  and  io- 
iammed  bowols,  coHc,  djsenterj,  and  diarrhoea.  Ordioary  dose  f  3ji 
tboagh  letfs  will  frequently  operate.  Infants  require  a  larger  propor- 
ttonate  dose  tban  adults,  in  consequence  of  their  digesting  it  May 
bo  given  in  boiling  milk^  bol  co^ee,  ko. ;  but  best  in  the  frotb  of 
porter  or  ale ;  also  as  an  emulsion. 

Lhuted  oiff  almond  oil  and  mtUed  huHtt  may  be  substituted  fot 
saator  oiL 

Fig.  8&8* 


Pi^.  8511. 


Pig.  060* 


Bbi}BARB*  (lihmtm,  IL  8  )— Root  of  differeot  species  of  Eheumt 

^  fL  fKilmatum  (Fiji^  ^^^U  ^^'  undulatum  (^Fig*  359,)  R,  eompattum 

(Kig-  *SH<0*  ^^  growing  in  Tartary  and  olber  parts  of  A&ta;  alaocaU 

tjvatod  in  Europe.     Tb«  precise  variety  wbicb  yields  Astalie  rbnbarb 
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b|  boweTer,  unknown.     It  is  a  pereoDial  plant,  with  large  bniiic%' 

roota  uid  nuQierous  large  petiolate  leaves. 

The  roots,  when  dug  up,  are  carefullj  dried,  sorted^  and 
market.  Three  varieties  are  recognised ;  1,  Rnuinn  or  Tt 
Ehultarb.  Thia  kind  is  prepared  with  estreme  care,  at  a  fron 
town  between  Tartary  and  Russia,  each  piece  being  bored  down 
centre  to  BEcerUin  its  soundnesa:  imported  from  St.  Pe 
The  pieces  are  irregularly  cylindrical  in  shape,  with  angukr 
of  a  lively  yellow  colour  externally,  variegated  within  ;  yield* 
the  knife,  feels  gritty  to  the  teeth,  staina  the  saliva,  and  has  a  b' 
jiiid  astringent  taste;  it  is  the  nioet  valuable.  2.  Chni'^ae  I^hul/n 
Probably  of  fiitnilar  origin  wiih  the  other;  shipped  irom  Canton  ;  f 
pieces  are  smooth  and  powdery  on  the  outside,  appearing  as  if  ra* 
Colour,  not  so  lively ;  odour  and  taste,  similar  to  the  other ;  the  pe 
foration  extends  quite  throngh,  and  sometimes  presents  the  rbmains 
the  string  upon  which  it  was  dried;  inferior  in  vulur*,  but  much 
cheaper,  3*  European  Rhubarb.  —  Comes  in  long  thin  piectfa,  or 
roundish  pieces  less  compact ;  doea  not  tinge  the  saliva,  nor  feel  gritty 
to  the  teeth  ;  inferior  to  the  others  as  a  purgative. 

Active  principles,  crysophantc  acid^ — a  yellow,  crystalline,  Tolatile 
sobstance;  uud  nl&o  threo  rc^inSy  tannin,  oxalate  of  lime,  an  odorous 
principle,  colouring  matter,  &c.  Water  and  ilcoho!  extract  ita  Yir- 
taeA ;  it  should  not  be  long  boiled. 

Uses. — A  good  tonic  cathartic,  operating  chiefly  on  the  peristal ti|^| 
n^jtioo ;  in  small  doses  astringent;  does  not  deplete,  and  hence  th*^l 
best  purgative  in  typhoid  cases.  Much  used  iu  constipation,  com- 
bined with  aloes  and  soiip.  It  sometimes  gripes,  in  which  esse  i| 
may  be  combined  with  Dromaties.  Dose,  as  a  laxative,  5  to  10  gminfl 
us  a  purgative,  20  to  30  grains;  given  in  powder  or  pill.  The  folio 
log  are  the  officiniil  preparatiurm ;  /nfHJtnm  Wwi^  made  in  profk^irti* 
of  3ij  to  Oj  water;  Tlnvfura  Rhfi^  useful  in  typhoid  oomptiiiriU^ 
Tinct,  Rhei  ti  A(t^*y  formerly  oallod  EHxtr  Sttrrum  ;  Tiuvt,  Rhr%  h 
45en»ias,  or  Waruer^  Gout  Cnrdittl ;  Syrupun  Rhet  ^  Syrttpu^  Ri 
AromaticuM^  or  Spiced  SyrUfKi/  Rhubarb ;  Si/rupus  Rhrt  ^f  Sfuftm 
Vin  u  m  Rhei  ;  Extract u  m  Rh  ei  ;  Ext ra  ct  u  m  Wiei  Flu  idu  m  ;  Pdu  k 
Rliei;  FiL  Rhti  Vomptrnta. — Roasting  impairs  the  purgative  pn 
perty  of  rhubarb,  bat  does  not  affect  its  astringency. 

Aloes.  (^AJoe^  TJ.  S.)^ — Inspissated  juice  of  the  leares  of  difiereg 
species  of  Aloe^  as  A,  &picaia,  A*  SocotrinQf  and  A.  vulgaris, — sn 
culent  plants  with  long,  narrow^  toothed  leaves,  growing  in  tropic 
countries.     The  juice  is  procured  either  by  draining  from  the  leave 
by  expression,  or  by  boiling.     Several  varieties  recognised  in  con 
meroe :  1.    Cape  Aiocs,     Ohtaioed  from  the  A,  wpicata^  growing 
the  Capo  of  Good  Hope;  occurs  in  masses  of  a  shining,  dark  olii 
green  colour,  of  a  vitreous  fracture,  translucent  at  the  edges;  poi 
'>^  a  greonbb-yellow  colour;  odour^  disagreeable;  tastOi  intensely  and 
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permftnentlj  bitter  2.  Sotetrine  oloe$,  —  from  tlie  A  Sorofrina; 
pieceft  of  a  yellowish-browD  colour,  less  ftliiiiin^  than  the  former;  frao- 
lur«>  conchoidal ;  odour,  nromiitiQ;  ta&tc,  verj  bitter;  mucb  tbe  most 
Val UAbl  c  ?a  ri  e  Ly .  3 .  Ba  rba does  aioes^ — (yrepared  i  ti  the  West  1  ndiet ; 
the  product  cbieflj  of  the  A,  ruA/ar«;  colour  dark-brown,  not  nhi- 
ning;  odour,  disngreeftble ;  much  used  for  horees.  4.  I/rpatu-  atoet^ 
— kiiown  in  India  as  BitmlHi^  uI^msm ;  probably  ao  inferior  variety  of 
Buootrifie  and  other  sort^;  it  baa  a  dark  liver  colour. 

Aloes  ooQsista  of  a  peculiar  soluble  matter,  termed  aloesint  and  an 
inaolulile  «ub!»tauce  called  apolHetn^.  It  yields  itA  virtues  to  wat^ 
Mici  alcuhol. 

Utr», — A  warm  purgative,  slow  iu  its  operation,  acting  on  the  lower 
bowvis;  will  ^ometitueti  produi'^o  piles,  if  too  long  onntiuued ;  it  alao 
baa  a  tendency  to  the  pelvic  viscon  gi^norally;  chiefly  given  in  con- 
slipatioti,  combined  with  soap,  rbnij^rb,  or  oob^cyntli.  iK»Me,  as  a 
J&zative,  2  to  6  grs. ;  as  a  pur^utive,  10  to  15  grs*  The  officinal  pre- 
panitioDs  are  the  following:  •  Piiulm  aluEi  et  anMj/mttfitt,  very  ui^eful 
in  the  constiprilion  of  old  people;  Pilukv  ahi*  et  m^rrhtr^  or  H«fu^ 
PiiU  ;  iV.  Rhfi  crrmpttsiia  ;  IStlvis  aioiiii  rf  canellct  or  hirra  pirrn  ; 
Tinciura  a/uSs;  Tiiu\  Aha  ct  m^/r/to?,  ot  tlixir  proprietattM  ;   ViuMni 

8knna,  n.  S. — Ijenflitfl  of  different  apeciea  of  O^jun'ri,  as  the  C. 
acui*/olia  (,Fig,  361),  0.  obovata^  C\  tlont^uta^  V.  jEthiopica^  sioaU 


Fig.  8eL 


>bnibs  growing  In  tropical  Asia  and  Africa,  Several  eommdreitt 
Tarivttes:  1,  I^*lia  tm/m,  tht  produot  of  the  C,  ffnrff/nM,  grown 
in  Ambia  and  Afru^,  nnd  thrnoo  lakeo  to  India:  te^idiU  lun«;  and 
narrow,  inti>rnuii|;;le<i  with  pieces  of  pod^.  *2,  T^inuieelijf  $rnnn ; 
probably   from  tbe  same  source  as  tbe  preceding^   but  loss  brukea 
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gmpvisfT  !•  1^  Bintk  «f  E^nfty  Acv«  ^  Afrisk  Frmit  ibottl  ^a 
iise  asd  tlkipt  cif  •»  «C3«^ ;  kas  a  jdW  i»4v add  m  v^i;«,  %hi|  A&d 
pofowi  pslp,  eontAiauig  ■■■ewMi  wnli  Ai  finad  io  ikg  i^kopi^  it  li 
OHmTlj  drreFted  ^  t£c  liad.  Ttfte^  cxmnd^  lctl«rg  lirtiiea  Ig 
valer  mad  aleobol ;  tlw  talwids  gr^-kliwM  til  iiiiili«g  in  flDnseqaeiicc 
€i  tbe  f>eciim  oovlaiAcd ;  actm  priocSfi%  ffngyiiafciki^ 

matkia  nl  iL^  ki««lft,  i  a&oae. —  Jkm^  5  to  10  m^ 

The  tirnkpf/und  ^jFiratt  ^  fm^idh  {Ajmpa^ltMam^  U.  &)| 

u  ao  eicetknc  ealhartir  ■  «.     ejall^  alde%  acamawiij^  ^^*F^ 

and  esTthiiii^iii ; — doatj  & 

BiJiCK  HELtEBOi  *    B.>- Boot  of  t!ie  BtUebfn^$ 

ntger^  growing  m  lb  '  Eixnype.     Sometime  eall«4 

tbe  UkriMtma*  rottff.  I  in  the  ibofis,  cocudst^  of  « 

kDOtted  eaadexf  frotki  wdii:.         ^  ittieraiii  bWk  fibrefi^  soiooiii 

aiyJ  brittle;  CNionrf  dight ;  taete,  biiier  and  nau&eoujg ;  becooQes  mueli 
feebler  by  being  kept ;  virtues  to  alcohol  and  water. 

EfferU. — A  drastio  bydragogae,  also  emmenagogae ;  much  ivied  bj 
the  ancients  in  mania ;  not  so  ranch  employed  at  present     It  is  some- 
times named  Mclampodinm.     Dose,  10  to  20  grs. ;  —  of  the  ttucturt 
Tine.  Hellehori,  U.  S.)  f3J;  of  (he  extract  (^Extractum  HcUcbon\ 
S.)  gr.  iij-v. 

Gamboge.  (^Gamhogiay  U.  S.) — ^Inspissated  juice  of  an  andescribed 
tree  of  Siam,  and  of  the  Mebradendron  cambogtaides,  a  ntftive  of 
Ceylon.  The  juice  is  procured  by  breaking  off  the  leaves  and  young 
shoots ;  at  first  it  is  of  a  yellow  colour,  but  becomes  a  dark  orange  by 
hardening.  Usually  found  in  cylindrical  pieces,  many  of  which  are 
hollow.  Fracture  glossy ;  colour  of  powder,  bright  yellow ',  no  odour, 
and  but  slight  taste;  forms  with  alcohol  a  golden-coloured  tinotare, 
and  with  water  a  yellow  turbid  emulsion. 

Effects. — A  powerful  drastic  cathartic ;  over-doses  dangerous.  Dose, 
8  to  6  grs.,  usually  given  in  dropsy,  combined  with  cream  of  tartar; 
also  in  tape-worm. 

C(/mpovnd  Cathartic  Pill.  (^Pilula  CcUTuzrttcce  Componta,  U.  S.) 
—  An  admirable  compound  cathartic,  containing  calomel,  scammony, 
gamboge,  oolocynth,  aloes,  and  jalap;  dose,  for  an  adult,  three  pills. 

Croton  Oil.  (Oleum  Tiglixj  U.  S.)  —  Derived  from  the  seeds  of 
the  Croton  tigliiy  a  small  tree  growing  in  the  East  Indies.  Tbe  oil 
is  procured  by  first  roasting  the  seeds  and  then  subjecting  them  to 
pressure.  As  first  obtained  it  is  nearly  colourless ;  but  as  found  in 
the  shops,  it  has  a  yellowish-red  hue;  odour,  faint  and  peculiar;  taste, 
ocrid  aud  burning ;  partially  soluble  in  alcohol,  which  separates  it 
into  its  constituent  portions;  of  these,  the  acrid  principle,  called  rro' 
tunic  acidf  is  6olul)le^  while  the  true  oil,  which  i^^  a  mild  fixed  oil^  ia 
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not  soluble.     Most  H»ble  to  be  Hijufteruied  wUh  ciistor  oil;   friud 
detected  by  the  solubility  %*(  the  liictcr  in  ttlcnfiof. 

Effcrtg. — Cue  of  tbe  tu«)Kfc  jMiwerful  dr»bti<j  cat  bar  tics;  over^doscii 
Very  d4ingeruu!<;  applicable  io  oLstiuHte  cuuhtipatioo,  and  in  oonia; 
iidvttntage  from  the  BiuaHoc«s  of  tbe  dose.  Do«e,  I  to  3  drop*,  bt»st 
given  in  form  of  pill  made  up  with  crumb  of  bread ,  ench  eon  twining 
biilf  a  dr<»p.  Applied  eitcrually,  it  produces  a  pustular  crnptinrif  and 
may  be  used  as  a  revuliivc,  io  diseases  uf  the  cheat,  &o. ;  it  should  be 
mixed  with  ali?e  uiL  \x»  eiternal  mit^mt  effect  Taries  much  in  dif-. 
fercut  persuriB, 

Elatkrium,  U.  S.— Product   of  tbe  Mntnurdica   tiaicrium,  of 

Mmt  irf  irifj  tti  rttm  l^r 
^Figure  864)»  a  vine 
growing  iu  the  South 
of  Europe*     The  fruit 

18  abimt  the  fixe  of  a 
lime,  OTaL  of  a  grcen- 
isb  colour,  and  co- 
vered with  nuDieroQS 
prickles.  When  ripe 
It  burstflj  proji  cting  it^ 
con  ten  ts.        E  la  teri  u  m 

19  procured  by  alicing 
tbe  fruit,  and  the 
juice  allowed  i^lowly 
to  drain  away  upon 
m  mui»lin  sieve,  when 
ti  gradually  depn».tts 
ibe  Riedicitio,  This 
is     io     small     flattie  b 

pieee^r  ^^^  ^  grayiab-grccn  colour,  Itj^ht  and  friable;  hti^no  odouribtil 
A  bitter  aud  nauseous  taate ;  active  ingrcdicut,  tlahrin, 

Kff^cu, — Probably  the  nio«t  activti  of  all  cutharticH.  Uaed  cbieHy 
in  ob^tiaate  dropsy.  I>ij«e  uf  the  purc^it  ((.MuturL»iKk*i)«  i  gr, ;  of 
the  oommerciili  }  gr.  j  dose  of  thtterin,  ^'^  to  ,'^  gr  Always  brat 
Io  eoiouitooe  with  v^ry  small  doms^^  from  tbe  uncertaiDty  of  the  pr»> 
pifiliott. 

MJNLRAL   CATHAaTlC8. 

StLFHtTR,  U,  S. — Used  in  medicine  in  the  form  of/ffnrrr$  of  ml* 
tthur^  or  c4>mmon  sublimed  sulphur  washed  in  mmter  {^tSufiihur  Cafum^ 
U.  S/).  Oditur  and  taj»te  alight;  insoluble  In  water^  and  nearly  ao  iu 
alcohol;  soluble  in  oils. 

Effect. — A  mitd  laxative^  but  slow  in  it§  operation,  fometiniM 
irripioK;  it  has  a  doc  id  id  tendency  to  the  akin,  and  \i^  thought  toad 
Off  the  broucbiul  mucuuji  mrn«hrane.     It  i^  oiic'd  in  con^tipatioii  attcndod 
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with   pilci?,  in   eombination  witli  croam  of  tart:ir ;  also,  id  djspepsni 
chronic  rhruiualisiUT  cljronic  catarrhs,  and  caianeous  eruptions.     *^ 
118  a  laxativt*,  5j  to  3ij.     Externally,  an  exctjllcot  remedy  ibr  i 
ill  thts  form  of  *«//*A«r  ointment ;  11I50,  in  the  form  of  vapour  and  ^ 
The  bttth  is  botst  m  the  form  of  the  natural  sulphur  waters. 

Suf^thur  Prmi/Pidttumf  V*  S.*  ff^*'  ^^tlphuriM,  milk  of  suiphmr 
tuade  by  boiling  together  sulphur  aud  iiiiie,  and  then  adding  uiariati 
acid,  whiL'h  precipitates  the  sulphur  in  the  fomi  of  a  hydrate;  colouiJ 
nearly  whilf,  hut  darkens  by  exposure.     It  has  no  advantage  over  th 
other  form. 

Calomel. — As  a  cathartic,  it  is  indicated  in  cases  vhere  tli«  Iivq 
18  deficient  in  action^  or  is  Hecrtlingj  viliiited  bile.  Il  ia  tUtw  10  iu  1 
ration,  requiring  fiix  or  eight  hours.  It  h  apt  to  produce  nausea  aii| 
griping  sonie  time  after  hain^  taken,  which  are  no  doubt  owing  to 
liiie  poured  out.  It  is  believed  to  act  by  being  aWorbed  directly  inH 
the  vena  porta^  and  so  finding  its  way  into  the  liver.  Ordiniry  d<i 
5^to  15  grains,  but  best  to  combine  it  with  other  purgative*,  ms  rhfl 
barb  or  jalap.  There  is  a  great  difference  in  the  susceptibility  of  dif 
ferent  persons  to  irs  action.  It  la  one  of  the  ingredients  in  the 
pound  Cathartic  Pi/h, 

Maonehia. — Sometiffiej  called  rahijicff  matjnftia^  and  mn^pte, 
ttsta.     Procured   by  exposing  the  carbonate  to  a  red   heat.     A  Ycr 
light  white  powder;  it^  degree  of  levity,  however,  dep«?nds  upon  tfl 
RTuount  of  trituration,  its  density  being  increased  by  th^t  proctsa.     ? 
this  way  the  magnesia  of  Henry,  Husband|  Sic,  is  made;  aliuoot  insi 
luble  in  water. 

Effnh — A  mild  and  useful  cathartic,  particularly  when  there 
acidity  in  the  priuitc  \\m.  It^  eathiirtic  operation  is  somewhnt  uneci^ 
tain,  depending  upon  the  presence  of  an  «cid  :  it  sometimes  acouma 
lutes  ill  the  bowels.  Il  is  alzio  used  in  sick  heJidaehe^,  iiiUi\  tn  uephrit^ 
complaints;  also,  in  bowel-compluiut^,  combined  with  rhubarb. 
5j  i — ^^^  given  rubbed  up  in  iryrup. 

Carbonatf  of  Magnesia.  (^MatjntMim  Carhontu,  U,  S.) — Piri^l 
pared  by  decomposing  any  soluble  Rait  of  tungnesla  by  an  alkaline  Ctl^ 
Uonate*     Occurs  in  white  cakes,  extremely  light  and  porous;  in^nbH. 
in  pure  water;  soincwliat  soluble  in  earbonic  acid  water. 

Effects, — A  gentle  laxative,  but  dependent  for  its  operation  on  ilii 
loid  found  in  the  f^toniaeh  and  bowtds ;  apt  to  occasion  flatulenci^  froii 
the  escape  of  the  carbonic  acid.     Dose,  3j  to  Sij. 


8ALI3IE   CATaABTlCS. 


Ke«rly  til  «re  of  mineral  orij>in.     They  closely  resemble  rach  of  ho 
ropemtioo  tipon  the  system,  producing  wntery  evacuations^  frou 
UHlcc  over  the  secretory  vessels  of  the  mucous  uiembrEin« 
likewise  relrigentut;  atid  more  or  less  antiplusuc^  and  ac 
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bence  peculiarly  tidnptedl  to  febrik  nnd  iDflammfttory  coropkiutS;  bul 

arc  COD  tra- ill  dictated  in  t^phgid  difioriiers. 

iSoLUTIO!*  OP  CiTBATK  OF  MAOMCglA.    (Liqttor  Afaffvejtlii  (f*imtt\ 

V*  S  ) — Mnde  bj  adding  oarboD«to  of  mngrieitja  lo  n  !M)luiion  ofcitrie 
tcid  and  syrup;  to  be  put  into  a  strong  bottje  and  eorked  before  cifcr* 
tesoence  has  ceased.    It  is  a  very  agrcvabie  cathartic.    ]>jfle,  (^ij^viij. 

Epsom  Salt.  {M*tynr$ta  Snlpht^^  U.  i^,}^Pr*x«rL'd  from  the  bit* 
'tern  of  sea- wafer  after  the  crystal lixati<Jii  of  the  cfiloridti  of  soriiuiij.  A 
WttLT  lutt'thod  iii)  by  the  aotioti  of  sulphuric  acid  on  mfigne^tCe ;  also 
from  fipritig?.  A«t  u>ually  founds  the  crystab  are  srnnll  and  tieudle* 
shaped ;  contain  50  per  cent-  of  water  of  crystalbxaiion ;  clHon?ace 
slowly;  very  soluble  in  water;  ta^le  bittcrr  and  ftaiitie;  soiuetimifs  cmi- 
tain  sulpha le  of  soda  as  an  iuipurify.  One  of  the  best  saline  caiha?- 
tics*,  and  very  extensiively  employed.  Dose  for  ao  adult  5j ;  best  givaii 
in  carbonic  acid  water. 

Glaubeb's  Salt.  (Sfuffe  StJjJtaM,  V.  S.) — Procured  as  the  m* 
ijduuin  atW  making  umnutic  ucid;  aUo  from  the  bittern  cif  ftoa-wator. 
Occurs  in  foursidod  crystals;  t'fYhirc^ccnt ;  contain  more  than  50  per 
cent,  water  of  crystallitatiun;  luore  sitluble  at  D0°  than  212°  f  taate, 
very  nauseous  and  bitter;  not  so  mucb  uaed  as  Epdoni  salt^ — dam 
about  tbe  aauie. 

StlLPHATE  or  Potash.  (Fatatsm  SaJphai^  U,  S) — Formerly  called 
9itrut!atf^d  tartar;  the  residuum  after  tbe  nianufacturo  of  nilric  actd» 
fruiu  sulphuric  acid  on  nitre;  contains  no  water  of  crybtalliialiofi ; 
pccurs  in  snaall^  white,  and  very  hard  prismaiio  cryftlid**;  not  Tcry 
foluble;  cot  much  used  as  a  cittharticj  but  chiefly  in  the  prcparatioci 
of  Dover's  powder.     Dose,  35s. 

TAttTltATC  OF  PoTAS5?A*  (PofanAnr  TtirfraM,  IT.  S)  —  Formerlj 
called  mluble  tartar.  I'rt'pared  by  iidding  cream  of  tartar  to  a  hot 
solution  of  carbonate  of  notiissa.  The  crystals  contain  no  water  of 
crysJtalliiBtioD ;  they  are  ueliijuescent,  havu  a  c<xiling  bittenHh  taBt4J, 
afkd  arc  very  soluble  in  water; — ^not  uiuob  used  at  preaeut.  Dose, 
3at  to  3j. 

Crkam  of  Tartar,  (Ihfa^iB  Bttarfras,  IT.  S)  —  Kxi^ta  in  the 
juice  of  }rra[>es,  from  which  it  is  deposited  during  the  vinous  femieti* 
tutioD^  because  it  is  insoluble  in  alcohol.  It  iuerust^  the  sides  of  tho 
wine  casks,  and  is  detached  in  the  form  of  thick  oakes  of  a  reddish* 
gray  colour^  and  sold  under  the  name  of  anj**!,  This^  wbeo  properly 
purifiedp  assumes  the  form  of  white  transparent  grains  of  pure  cream 
of  tartar.  It  is  generally  kept  powdered.  Taste,  arid;  soluble  in 
^^ujxty  parte  of  eohl  water,  and  in  fifteen  of  boiling  water. 
HB^  £fft:ciM.  —  A  bydragogue  cathartic ;  also  diurt-tie  and  rcfrigemnt* 
r  Very  useful  in  dropsy;  much  employed,  in  couibituition  with  jalap, 
[        ID  cbrouic  alTectiuu!^  uf  the  joiuts;  and  with  sulphur  in  bcioorrboida. 
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Beit  given  In  sweetened  water,  or  a^  an  electuary  with  nsolmHses ;  ■ 
dosef  3 SB  to  3j. 

RocHKLLE  Salt.   (SoJis  ct  Putnfisa  Tartra$fV,  8.)  —  Made  bj 
adding  ciirbormtt;  of  f;od*i  to  creatn   of  tiirUir,     Occura  in  ]argt»,  whit 
transpiirent,  prismatic  crystals  of  unequal  sides;    efflorescent;  verl 
soluble  in  water ;  t^f^te  less  unplenssDt  than  most  of  the  others.     It : 
one  of  the  best  of  the  ^alioe  cathartics*     Dose  3j  to  siss. 

The  SeuUitz  powil*'r$  consist  of  a  mixture  of  5ij  Koehelle  B*lt,  ai]>4 
9ij  bicarbonate  of  sodn  iti  one  paper»  and  35  grs.  tartaric  acid  in 
"titer  paper;  ejich  pnp<*r  to  be  diii;.soIved  in  a  eeparale  tumbler,  an4 
the  two  mixed,  when  eflFljri^esceDce  occurs  from  the  escjp^  of  carbonic 
Hcid|  and  the  patient  t» wallows  a  mixture  of  Kochelle  salt  and  tar 
of  soda, 

PfiospnATE  OF  Soda.  (^S'hJib  PhosphaM,  U.  S.)  —  Prepared 
action  of  sulphuric  ncid  on  bone  earth,  which  con(*ist»  of 
and  phiisphate  of  lime;  sulphate  of  lime  is  thrown  down^  and 
phosphate  of  lime  remains  in  solution;  this  is  now  to  be  decoiii| 
by  carbonate  of  Ko<ia.  Occurs  in  large,  rhombic,  tran«parent  cryi 
%*ery  efflorescent;  contain  more  than  50  per  cent,  of  water  of' 
tallization ;  taste  resembles  that  of  common  salt;  soluble  in  wnt^r;- 
do!^,  [ij  to  3ij^  Purticulcirly  apptieable  to  cases  of  children^  but  do 
much  used  on  account  of  ita  expense, 

Pnrgatire  injections  are  very  useful,  parti culiirly  to  act  on  the  lowc 
bowelM,  and  when  there  is  irritability  or  inflammation  of  the  ^tomaishj 
The  comnion  fftxafivf  fttrjiitt  is  composed  of  a  table-spoonful  of  sail 
mohi8>eSj  and  iard,  ciich»  with  a  pint  uf  warm  water;  it  may  he  ren- 
dered more  active  by  the  addition  of  castor  oil,  or  the  infusion  of 
senna.     Turpt^ntine   and  as!«af4j>tiJa  are    uAeful  in  tympanites.     tVilJ 
water  alone  \h  frequently  empli)_ved  in  constipation.     Largo  quantities 
of  warm  water  arc  nseful,  by  the  mere  diiiteusion  produced- 


CLASS  XII. 
DIURETICS. 

DiURi^tcs  are  medicines  which  increase  the  secretion   of 
Their  action  is  much  influi  need  by  the  eit4jrnal  temperature, 
promoted  b}'  cold^  and  ditninisbed  by  heat.     The  two  funchons  < 
akin  and  kidneys  are  opposed  one  to  the  other^ — whatever  favours  on| 
»<:crotioQ  interfering  with  the  other,  and  vict  vend.     Thnr  aciioo 
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aIso  infiueoffed  by  tbat  of  the  bowels;  free  catbanta  being  alwajl 
opposed  to  diuresis. 

Diuretics  uiuj  act,  1,  either  by  being  absorbed  aod  comiog  iota 
direct  coDtact  with  the  kidriep;  2,  by  pr*<iiiotii>g  absorption  ioto  ibe 
blood-vpsaels ;  S,  by  a  fitimuUtiog  i(uprL'S*iit*u  on  tbo  iniicous  mom- 
brane  of  the  uriTinry  paasogeji.  SoDictimett  ^liiiiutantund  ttinic  articWa 
prove  diuretic  hy  the  inoreaaed  quantity  of  blood  sent  to  the  kidneyg 
m  u  given  time  ;  certaia  mental  cmotioofl  bave  ako  a  powerful  effcol, 
aa  fear  aod  anxiety. 

They  are  uaed  cbicHy  in  dropsieap  and  in  inflamiuatioQs  and  irntii- 
tiorid  of  the  uritiary  organs^  ufier  proper  dtptetioti.  A^  a  cla^i  thty 
are  nither  uncDrtiiiu  in  their  action. 

Diurvti's  may  be  divided  into  Beyeral  claaacti  as  the  Saliai*,  Alka* 
line,  AcriiJf  and  Sedative.  Dr.  Golding  BinJ  tnakes  two  divigion^, 
^  rrnal  hydmfjfMjmti^  or  such  aa  merely  lucreiite  the  wati^ry  portion 
of  the  urioe,  and  irnal  de^mranU^  or  tbu^e  which  increase  the  *oUd 
oooslitucnta  of  the  urine ^  the  latter  include  the  aaltne  and  alkaliuj 
diarutjce* 

SALINE  muAricd* 

Cebam  of  Tartar.  (Poiatmoi  B\iaTtra§^  IT.  S.) — Eniets  in  Tarioua 
vegetable  juices }  purticularly  tbat  of  the  grape.  Procured  from  wine 
caaks  during  the  vinous  fermentation;  the  salt  being  insioluble  ia 
alcohol,  is  gradually  deposited  as  a  crust  on  the  sides  of  the  oaitk.  In 
its  crude  form  it  constitutes  the  argtd  nf  the  fihop«,  of  a  reddish 
oolour*  PuritJed  by  repeated  solutions.  When  pure,  it  ts  perfectly 
white^  ervstiilUnei  has  an  acid  state,  more  soluble  in  hot  tuan  cold 
water.  It  is  an  exeelttnt  hydrugogue  cathartio,  and  atso  dturetio* 
Well  adapted  to  dropsies  of  mj  inllaiiiniatory  type^  from  its  possej«sing 
refrigerant  prof»erties.  Should  Uf  given  in  a  large  c^uantity  of  cold 
water.     Dose,  Uj  to  3ij  daily, 

Acetate  or  Pt^TAssA.  (^Potasta  Acfta$^  U.  S.) — Prepared  hj 
action  of  distilled  vinegar  uo  carbonate  of  potossa.  Very  delitjue*^ 
cent,  soluble  in  water  and  alcohol ;  funnerly  named  t*d  diurtticim ; 
acts  as  a  cathartio  in  large  doaea;  pro^lucos  diuresis  in  doM^a  of  9; 
to  3j,  every  two  or  three lioura,  in  a  large  quantity  of  watery  used  hj 
the  former. 

Nitrate  of  Potass  a- — Already  spoken  of  under  the  brad  of  re* 
frigerants.  Sometimes  powerfully  diuretic,  espeeially  when  the  suiv 
lace  is  kept  cool :  u.^d  in  the  same  caaes  as  the  two  former.  D^itK*, 
10  tu  20  grains,  repeated,  ao  that  from  3j  to  3ij  may  be  takea  in 
tweotyfaur  boun, 
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C^  CauboKATS  Of  PotASSA.  (I\*(aMm    CarbonaHf  D.  S  )— *Pre] 
tftom  p«rlnb  by  dissolving  in  cold  watcr^  dlti-riug,  and  cvs^rating, 
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at  the  sanie  time  stirring  so  as  to  cause  it  to  granulate,  the  object  of 
which  is  to  expose  as  small  a  surface  as  possible  to  the  air,  and  there- 
by prevent  deliquescence.  It  contains  impurities,  as  the  silicate,  sul- 
phate, and  muriate  of  potassa. 

The  purest  carbonate,  called  salt  of  tartar y  b  made  bj  heating  two 
parts  of  cream  of  tartar  with  one  of  nitre. 

Occurs  in  the  form  of  small,  white  globules,  of  a  nauseous,  alkaline 
taste.  It  is  a  decided  diuretic;  used  chiefly  as  an  adjuvant,  in. dropsy 
accompanied  with  acidity  of  stomach ;  also  as  an  antilithic  in  gravel. 
Dose,  10  to  20  grains,  three  or  four  times  a  day ;  may  be  given  in 
carbonic  acid  water. 

The  bicarbonate  {PotoMtB  Bicarbonas^  U.  S.)  is  prepared  by  pass- 
ing carbonic  acid  through  a  solution  of  the  carbonate.  Occurs  in 
white,  flat  prisms;  inodorous;  not  so  soluble  as  the  carbonate. 

Use^. — Same  as  the  carbonate,  but  preferable  on  account  of  its 
more  agreeable  taste.     Dose,  ^ss  to  3j,  repeated. 

STIMULANT  DIURETICS. 

Squill.  (^SciUa,  U.  S.) — Kulb  of  the  SciUa  marxtimay  a  pltnt 
growing  upon  the  shores  of  the  Mediterranean  Sea.  It  is  a  peren- 
nial plant,  having  a  large,  pyriform  bulb,  from  which  spring  long, 
shining  green  leaves,  and  a  single  long  flower-stem.  There  are  two 
varieties,  the  tchite  and  the  red ;  but  they  are  similar  in  properties. 
The  bulb  is  sometimes  imported  whole,  but  generally  in  transverse  or 
longitudinal  slices ;  of  a  yellowish-white  colour ;  contorted ;  tough ; 
of  a  feeble  odour,  and  a  bitter,  nauseous  taste.  Imparts  its  virtues 
to  alcohol,  ^ater,  and  vinegar.  Contains  a  peculiar  principle  called 
BciUitin, 

Effects.  — In  moderate  doses,  stimulant  to  most  of  the  secretions, 
particularly  the  kidneys  and  lungs.  In  large  doses,  it  is  emeto-cathar- 
tic.  Much  used  in  dropsies  of  an  enfeebled  character.  Often  advan- 
tageously combined  with  calomel,  and  sometimes  with  digitalis. 
Dose,  1  to  3  grs.,  two  or  three  times  a  day,  gradually  increased  till 
some  obvious  efiect  is  produced.  As  a  diuretic,  it  is  usually  given  in 
form  of  pill  or  powder.  The  preparations  of  squill  are  noticed  under 
the  head  of  Expectorants, 

Meadow  Saffron.  (Colchicum,  U.  8.) —  Ourm  tnd  sreJs  of  the 
Oolchicum  autumnale;  a  native  of  Europe;  grows  about  6  or  7  inches 
high.  Corm  about  the  size  of  a  chestnut,  covered  with  a  brownish 
membrane;  internally,  solid,  white,  and  fleshy.  It  should  be  ga- 
thered in  July  or  August.  Sometimes  the  bulb  is  dried  whole,  but 
generally  it  is  cut  into  transverse  slices  about  ao  eighth  of  an  inch 
thick,  whitish,  inodorous,  of  a  bitter  and  acrid  taste.  -  The  pieces 
should  each  have  a  notch  on  one  side.  Apt  to  be  spoiled  in  keeping ; 
hence  very  uncertain,  as  found  in  the  shops.  The  seoda  are  finally 
of  a  reddiah-bTOwn  co\out  a:a^  ^  %V\\x«C)««evd  taate  \  Uie  Tirtaee  reside 
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in  the  outer  coating.  The  seeds  contain  all  tbe  virtuos  of  tlic  bolb, 
and  arc  It'sn  apt  to  be  injured  bv  keeping.  Itcotiftitys  a  peculiar  slka^ 
line  crystalline  priocjiple,  odlcd  cokhtcia^  not  identical  witb  venitna, 
HA  was  at  one  time  0uppoi»ed*  Tbe  virtaea  are  best  iiupartcd  to  wlno 
&t)d  riuegnr. 

EfftcU,  —  Stimulant  to  inf*st  of  tbe  fccrctioBs;  rather  reducos  the 
lotion  of  tbe  heart  and  arteries;  seems  ati^o  to  influence  the  nervous 
ijatem.  In  very  largo  doses  it  is  irritnnt  to  tbe  stomach  and  boweU. 
It  iii  obit' fly  lued  in  gout  and  rbeumatism,  in  which  it  may  be  com* 
biued  with  suUne  cathartics  and  atitfteids.  Scmlamore^g  MUfnrt  con- 
si^sU  of  a  draught  containing  15  to  20  ^rs.  magnesia^  3j  to  3ij  sulph, 
iiiagues»iaj  and  f  5j  to  f  3ij  viuc^r  of  colcbicum.  l>06e  of  tbe  corni 
or  seeds,  gr*  j-iij, — rarely  used. 

Vinum  dUchici  Rai/ieUf  U.  8.  —  Contains  half  a  pound  of  the 
bruieed  corm  in  a  pitit  of  wine;  coluur,  dark  ruddiah-browo ;  doee,  ^0 
dr«)ps  up  to  f  3j,  grjidually  increoBed. 

Viiium  (Afhhivt  ♦SV-miViijf,  {],  S. — Is  made  by  maceniung  jij  bmiscd 
seeds  in  a  plot  uf  wine  for  14  d'dys;  do»e,  the  same. 

Atrtum  Co(thit't\  U.  S,  (^Vinei/ur  o/  CWt7itVi/m)^^  ^ made  by  ma- 
oeratiug  the  corm  in  vinegar,  tbcu  adding  alcohol.     Bose^  gtt.  xjt.-* 

Tinctum  Cokhki  StminiM^  U.  S. — Dose,  same  ns  the  above 

JCxtrartum  Volvhki  Avftkum^  U.  S,^ — A  good  preparutioa^  ^^<3M| 
gr.  i-iij,  three  or  four  times  a  day. 

Tbe  Whitt  lleiklHjrf!  oj  Eurojnf  (  Veratmm  atlmm)^  and  the  Gr^mt 
MtUehort  of  the  U.  S^  (Vi^rtUrum  vtrdk:)^  are  aoalogous  in  their  pro- 
perties to  colcbicum.  Both  depend  for  their  activity  upon  a  powerful 
•Ikaline  principle  called  veratria.  Vcratria  is  occasioiially  employed 
externally  in  the  form  of  ointmcnli  in  cases  of  neuralgia.  It  m  a  vio- 
tant  acrid  poison ;  even  its  external  application  is  attended  witb  • 
burnjog,  tingling  sensation. 

The  ointment  is  made  by  rubbing  up  10  or  20  gra.  witb  an  tmooe 
of  lard.     The  do&e  of  veratria  b  the  twelfth  to  the  aUUi  of  a  groin. 

TURPKMTINE    (Tvrebinthinaj  U.  S.) — Juiee  of  different  spccioa  of 
tbe  PintM,   AbU$y  and  Larix.      Many  varieties  of  turpentine  anv 
I        known  in  commerce,  but  only  two  are  used  in  the  United  States. 

I.    lf7*iY<;  Turjtrnfin^  (^Ttrrtlinthina,  IJ.  8.)— Derived  chiefly  from 

the  l*inu$  pit/HMtrii,  or  long-leaved  pine  of  the  South.     Grows  fn»ui 

I        60  to  70  fret  high;  the  leaves  are  in  threes,  about  a  foot  in  length. 

Tbe  turpentine  is  ctjlleoted  by  making  incisions  hi  the  trunk  of  the  tree 

in  spnng,  when  the  juice  exudes,  and  is  collected  in  barrels.     It  hard* 

Icna  on  exfiosure,  l?oh*ur^  yellowish-while ;  odour,  peculiar;  taste,  hot, 
^tter  and  puni'  uding  on  the  volatile  oil. 

2.   Cant t( fa  j^'  (ItftJfinfhitia  C^tiii«*/fn«r*,  C  8.) — 8oine^ 

imea  called  /ia/«*iin  **/  E*r,  atid  Vanatfa  BaUam ;  prfxhiet  of  the 
dJbi€$  (poiMntiH^a  or  liaim  o/  Ot/cad ;  found  io  v«atclee  uudcr  the  bark 
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It  18  a  traniiparenf,  jellow,  thiok  liqaid;  odour,  tercbiDtbinate  and 
aromatic ;  taste,  aame  as  the  former. — All  the  turpentines  are  inflam- 
mable, scarcely  soluble  in  water,  soluble  in  alcohol ;  chemical  compo* 
aition,  a  re^in  and  a  yolatile  oil. 

Une^. — Id  chronic  rheumatism,  chronic  bronchitis,  and  chronic  diiu 
ordcrs  of  the  urinary  organs;  also,  externally,  as  stimulants  to  indolent 
ulc(>r8.     Dose,  gr.  x  to  3j.     Sometimes  given  by  enema. 

The  oil  of  turpentine^  already  alluded  to  under  the  head  of  Arterial 
Stimulants,  is  more  frequently  employed  as  a  diuretic  io  chronic  ne- 
phritic complaints;  dose,  10  to  20  drops. 

Tar  (^Pix  Liquufa,  U.  S.) — Procured  chiefly  from  the  Pinvs  pnlut^- 
iris  of  North  Carolina,  by  the  slow  combustion  of  the  wood  arranged 
in  large  piles.  It  is  an  empyrcumatic  product,  consisting  of  a  resin 
held  ill  solution  by  acetic  acid  and  empyreumatio  oil,  and  coloured  by 
uharcoal :  slightly  soluble  in  water;  more  so  in  alcohol  and  ether.  The 
aqueous  solution — tar  tenter — is  used  in  chronic  pectoral  complaints. 
The  vapour  of  tar  is  employed  for  the  same  affections,  by  inhalation. 
Dose,  internally,  5i*s  to  5j. 

The  ointment  of  Uir  is  officinal ; — used  in  tinea  capitis. 

Pitch  is  the  residue  after  the  volatile  parts  are  driven  ofl"  from  tar; 
—used  in  plasters. 

Creaxfjte  (  Crraxtjtum^  U.  S) — Is  one  of  the  ingredients  in  the  vola- 
tile oil  of  tar.  Colourless  when  pure,  of  an  oily  aspect,  very  volatile; 
odour,  strong,  peculiar,  and  empyrcumatic;  taste,  hot  and  acrid; 
slightly  soluble  iu  water;  much  more  so  in  alcohol.  Usfs, — Antiseptic, 
styptic ;  employed  in  sickness  of  stomach  and  in  hasmatcmesis ;  duse, 
1  drop  every  half  hour,  or  hour.  Used  externally  as  a  stimulant ;  aluo 
in  the  form  of  ointment. 

Resin  (^Rt'sina,  U.  S.) — The  residue  after  the  distillation  of  the  oil 
of  turpentine ;  two  varieties — the  yellow  and  white. 

Uses. — Chiefly  to  form  plasters. 

Rfsin  Cerate — Basilicon  Ointment  (^Ceratum  Rtsinas,  U.  S.}— An 
execllent  stimulant  application  to  ulcers  arising  from  barns. 

Emplastrum  Rcsinas,  U.  S.     {Adhiisive  Plaster,^ 

COPAIVA.  (Copaiba,  U.  S.)— Product  of  the  Copaifera  officmalit^ 
a  tree  of  South  America.  Procured  by  making  incisions  in  the  tree. 
As  it  flows  firtit,  it  is  clear,  but  becomes  thick  and  dark  by  exposure ; 
colour,  orange  red;  odour,  peculiar  and  strong;  taste,  hot  and  bitter; 
insoluble  in  water,  soluble  in  alcohol.  Chemically,  a  volatile  oil  and 
an  aeid  resin  called  copaivic  acid ;  virtues  depend  on  the  oil,  which 
may  be  separated  by  distillation.  Copaiva  will  solidify,  if  exposed  to 
the  }iir  in  thin  layers;  also  if  rubbed  up  with  magnesia. 

Uses, — A  stimulant  diuretic,  sometimes  producing  nausea  and  vo- 
miting; acts  also  upon  the  mucous  membranes  generally.  Employed 
chiefly  in  gonorrhosa,  before  or  after  the  inflammatory  symptonis ;  also 
ill  ohro&ie  dyseuleTj,  and  ^T^\&\nwift^\\.>a. 
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Dofio,  10  iIrop«  tn  3i!!i,  8  eitnea  a  doj;  of  th«  rolatile  ciil  (Qfrnm  Co* 
^HiltHi\  U.  SOj  5  to  10  drops,     Copulva  la  often  given  m  tbe  form  of 

i\lal<B  Coptithaj  U.  S.,  &T«  made  by  rubbing  up  copolvt  nilh  mn^ 
neiiiii.     IkiBe,  gr.  x-xx. 

Canthauides.  (AufMam,  U.  S.) — History,  Ap.,  descril^d  under 
the  hand  of  Epkpiuticg,  As  a  diuretic  il  la  more  atintiibUng  iban  tbd 
preceding*  beini:  apt  to  irritate  the  urinary  cr^ns,  and  pro<juoe  Blnn- 
gury.  V»v'\  cbicflj  in  chronic  disorders  of  the  urino-genital  or^ac», 
•a  chronic  gonorrhrija  nnd  Icucorrhcra,  int^ontinenec  and  retention  of 
urine,  sp^rnintorrbce;!^  und  iitnc*norrh<i^ii  i  nbo  in  obstinate  skin  di&eases. 
Do*e,  gr.  j^  two  or  three  tiint^s  n  duy;  generally  given  in  tbe  form  of 
iinciure  ( Timf,  Oitttharith^s,  Tl.  B.)»---doge,  10  drop8|  gradually  ia- 
erooaed  till  k>m^  obvious  eScot  is  produced. 
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JuNTPEii  Berries.  (Junipfryst,  U.  S  ) — Fruit  of  the  Jttnipei 
pmmnttii,  nn  ovcrjircen  »hrub,  pr'>win^  iti  both  continentd;- libout 
lie  S'le  of  a  pen^  ^dnhuhir,  of  a  dark-purple  eohmr,  glnucooa  aod  nhri* 
filed.  Imported  chiefly  from  Trieste.  ()dour»  aromatic ;  tjiAte»  nwcet* 
sh,  vfiiTin,  and  terebinthinute;  virtii^a  d«?pend  oo  a  volatile  oil,  and  ait 
lyt«tded  to  wuter  au<l  aIc<»ho1. 

I'^rrU.  —  A  good,  mtwlerately  sttraulaot  diuretic  and  earminative; 
chiefly  as  iin  adjuvnnt;  —  with  cream  of  UrtJir,  «)*  a  drink,  fa 
Iroppy*  The  in/intHm  contains  3j  <>f  the  braised  sicods  to  Oj  of  water. 
rllcMe  of  the  oii(Oh'um  Juniprri,  U.  S.)»  5  to  15  drnpi^^  several  rim<^ 
a  day. —  Spirtfu*  Juni)pf^ri  (V/w^kW/iw,  U.  S,^  is  an  aleoholio  eolutioit 
ef  the  oiU  of  juniper,  ciirawa}^  and  fuoool.  —  The  lops  are  altK>  occa- 
sionally Kibcd  in  medicine. 

Indiak  Hemp.  (Aj*fMt/num  C  />n^  U,  S.)  —  Root  of  th© 

^.  ran$tuOinum^  an  indi^i'iioua^   «  [^  plaiit»  emittin;;;  a  milky 

I  juice   when    wonndcd.     Odour,  stnmjj ;    ta*ie,  bitter  and  uauaeoua ; 

iTirluea  ti>  water  ond  alccdioL     In  full  doses  acL^  as  an  cmett)ciithariie; 

aionally  a  very  powerful  diuretic  in  some  en^i  of  dropfty.     D^ise 

"•f  tbe  dtcootioo  (Saa  in  Oiij  waterj  boiled  down  to  Oj),  f  3j  to  fSiJ, 

three  time^  a  day. 

Dandelion.   (TaranJicftm,  U.  S  )— Root  of  the  L^nfrkfon  farax 

firym,  an  herbaceous,  perennial  plant,     Tbe  root  is  Kpindle-ahaprdf 

0Vtral  inches  long,  of  a  browni.^h  colour  externallv,  litzhter  within  ; 

II   parts  abound   in   a   milky,  bitterish  juice,  particularly  tbe   rrnit 

ihirh  is  more  puwerful  in  the  freab  st^te. 

FfT^  ft  — Tonit%  ditiretie,  and  hixativc*  b«»licvrd  to  have  a  apeeifio 
'Ver  the  liver;  uatnl  in  dvrtjK'^iHia  attended  with  dcrangemeoi 
»i  iu^  Mvcr;  and  in  oertaia  foima  of  dropny^ 


d 


jrf 


In/u%ton,  (Infimim  Tornxat»\  tl*  S.)  —  'Si  ^f  the  fresh,  or  3ij  of 
the  dried  Toot»  io  Oj  water  •,—di>&e,  r3ij  several  times  a  day. 

Extract,  (Eximcttirfi'  Tarajra4:f\  U.  S.) — Prcfwired  by  bruiaing  tho 
fresh  rootj  siriuniug,  and  evaporatiDg  i-^osc,  20  to  BO  gr& 

Flkabane.  (^Ertfjeron^  V,  8.) — Herbaceous  plants  of  the  E.  heis* 
rophji/ihinty  and  E.    PhthJrlphtaim,  indigenous  plunts.     They  nn  ^ 
gunily  diuretic;,  and  are  ctiieflj  eniplojed  as  udjavauts  in  dropf^y,  ad^ 
in   chronic  nephritic   disorders.     Best  gireo   in  decoction  (iJj   to  O' 
MfaieT,}—ihe  wbole  to  be  t^ken  in  the  course  of  the  day.     Au 
tiul  oi!|  obtained  by  distillation  from  this  plant,  hne  lately  been  extolle 
as  a  hemostatic  J  particularly  in  ut^^rine  bemorrbagc. 

Wild  Cahrot.  {^Camla^  U,  S.) — Seeds  of  the  Danctn  cnrofa,  a4 
indigenous,  perennial  plant.     The  flowers  are  in  unib«l»,  wbich  ir 
flat  at  first,  but  afterwards  eontract  bo  as  to  f\:>rm  a  cup.     The 
are  brownish^  of  an   oval  ^h.ipc,  with   Ftifi*  hairs  aif ached.     Odoanj 
slight;  tnste,  aromatic  and  bitter;  contaiu  a  voktlle  oi!^  which  maj 
be  sepu  rated  by  distillation, 

Ejfirtii^ — A  ujf^deratelj  stimulant  diuretic;  used  as  an  adjuvant  in 
dropsy,  in  the  form  of  infusion,  i 

The  garden  carrot  has  sin^ilar  propertiea,  though  feebler,  ll  ia 
fjometuueii  used,  grated,  as  a  poultice.  M 

Parslky  Root.  (Pitf^asf/ifium,)  —  Ha«  also  diuretic   properties {1 
the  fiarae  is  true  of  Ilor^trailUk  and  MuManL     Sonjctmie-  an  infuJ 
won  of  Be  vera]  of  these  is  given,  in  cases  of  dropsy  of  an  enfeebled 
character. 

f^WEKT  Spirits  of  Nitre.  ( Spin  tun  jEthtris  Nitrvt\  U,  S.)-J 
Prepared  by  the  action  of  sulphuric  aeid  on  alcohol  and  nitr^t^  on 
potassa,  by  difstilltttion ;  chemically,  the  hyponitrite  of  etbyle|  dissolvejl 
io  alcohol.  1 

Prop. — ^ Colourless,  limpid,  of  an  ethereal  odour,  and  a  puogenU 
sweetish  taste;  apt  to  deteriorate  when  kept,  becoming  aoid;  eolub|3 
in  alcohol  and  water ;  apt  to  be  impure,  as  found  in  the  shops.  It  id 
diaphoTclic,  diuretic,  and  antispaitmodio ;  much  used  in  fevers  witlfl 
nervous  irritability,  especialiy  for  children.  Dose,  20  dropA  to  f3|l 
every  2  or  3  hours.  J 

The  only  ^e^ath^c  diuretic  much  employed  is  Di*p'tnlij.  It  doca 
D<rit  succeed  so  well  in  dropsies  attended  with  niuoli  plethora,  as  iifl 
those  of  n  rchixcd  debilitated  character.  It  is  useful  io  cases  aceiini4 
panted  with  albuniinoys  urine.  Its  diuretic  powers  Hre  inereas<Hi  bfi 
combining  it  with  squill  and  eulomeh  It  is  not  very  speedy  in  itn 
operation,  generally  refjuirintr  SLn'crul  diiys  to  produce  its  dioretid 
efFecL  Dose  of  powdtr,  one  gruiu  twice  a  day;  of  the  tinctttr6|  Ifl 
drops;  of  the  infusion,  t2sa,  1 
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CLASS  XIII. 


DIAPHORETICS. 


DiADHORETlCS  are  medicines  which  increase  the  function 
ir^initioti ;  the  Dame  9ti*hrijic§  i»  ohen  a  bo  applied  ic>  ihcni. 


L 


of  pet- 

They 
act  in  diffemot  ways:  (I)  by  relaxing  the  surfiice;  (2)  by  direct  j^ti- 
tiiuUtion  of  ihe  audoriferous  glaods;  {S)  by  stiiuubting  tbe  ftystctn 

fenerally;  (4)  by  syaipatby  from  the  stotiiacbj  (5)  hy  filling  iho 
h>od-ve^sela.  As  a  dajis  of  medicines,  their  action  is  not  Vi'rv  eer- 
taiti,  depend iDg  a  gcK>d  deal  upon  tbe  state  of  the  ^y^teiu  at  the  timo^ 
Atid  alao  upoT)  thts  temp  era  tare  and  bygroiuetric  condition  (if  the  at* 
utuspbere.  They  are  u^i^fal  as  evacujint^,  pratuotiuj*  at  the  same  tiiiie 
absorption ;  they  also  produce  ref^ulsion  to  the  »urfbce.  Hiaphorctica 
may  be  divided  into  the  re/rigtrant^  the  nauMeaiing^  and  tbe   alif- 

REFRtOKRANT  DIAPHORKTICS. 

CiTRATK  OF  PoTAssA.  (Potagsst  Ciirn$,  U.  S) — T'repaTeil  bj  ac- 
Cioti  of  citric  acid,  or  icnicin  juice,  on  carbonate  or  bicarbonate  of  po^ 
taaaa.  A  wbiio^  Eoluble,  dcliquescvnt  salt;  used  as  a  dinpharc^tic  in 
IsTere,  particularly  in  the  forms  of  ntulrttl  mixturt  and  rfftrvticing 

N^^rttl  Mrjrture,  {S*tftitio  Potamr  Ctfraitt,  TT*  S.) — Prepared  bj 
Mturating  lemon-juice  (or  an  ounce  of  citric  acid,  rubbed  up  with  four 
minims  of  oil  of  lemoos^  and  dissolved  in  a  pint  of  water),  with  car* 
boojite,  or  preferably,  the  hkarbftnutc  of  potfl>h^  and  liltiTiiig.  Dose, 
a  tublc spoonful  every  buur  or  two  ;  this  quiintity  cout^iu»  15  gratus  uf 
the  sttjl. 

The  ffftrve$tin^  draught  is  the  same,  given  in  a  state  of  e6r^m!iv 
cente.  It  is  made  by  dissolving  ^ij  of  the  esrboriiite.  or  3ig  of  iho 
liearbonato  in  f^iv  water;  then  a<Jd  a  t»bli  h(H>onfuI  <»f  tliis  »dufi*^n, 
mixed  with  the  same  c^unnlity  of  wurcr,  to  a  tnh!r><fM>onfti!  of  sweci- 
Qtic^d  Ivmonguice,  or  citric  ucid  sululion.  Lsudauuni,  in  small  qumn- 
titic'Sy  may  be  added,  if  it  produces  griping. 

S»»IR1T  or  MlNI>ERrRU*^.  (IJfptnr  Ammojtier  Arrhin*,  I'.  S,)-* 
Pn*pared  by  the  action  of  di-tiHed  vinegar  on  curbonate  of  ommonia. 
A  limpid,  colourless  liquid,  when  pfi>fH'rly  made ;  taste*  Cfwdang  and 
bittcri.ih ;  sn  exccikut  diaphoretic  in  fcvcr»,  D^e,  a  l;ibiei*^KHiiifuJ 
every  hour  or  two* 

Nitrate  or  Potassa,— <ilrea<1y  apoken  of  as  a'  ^•frigc^mnt  It 
will  fre(|UCtttly  produce  dinphon!!*»i!t,  ciipecially  if  combined  with  other 
mcdicifies  of  this  sort;  the  A'itrons  PawJrrt  are  a  combinaiirm  of  tar- 
tar emetic,  nitre,  and  calomtd.  Nllre  and  birtar  emetic  arc  often  pro- 
•cribc^d,  as  a  diaphoretic,  in  ^otutiuD* 
66  • 
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NAUSEATING    DIAPHORETICS. 


The  Nauseating  Diaphoretics  comprise  such  incdieines  as  produce 
diaphoresis,  by  relaxing  the  cutaneous  capillaries ;  in  this  way,  nearly 
all  emetic  substances  will  promote  perspiration,  if  given  in  small  dosed. 
The  only  ones  much  employed  are,  Ipecacuanha  and  Tartar  emetic. 
They  are  indicated  in  all  cases  of  high  arterial  excitement,  not  attended 
with  irritation  or  inflammation  of  the  stomach. 

Tartar  emetic  is  usually  given  in  the  dose  of  the  sixth  to  the  twelfth 
of  a  grain.  Ipecacuanha  is  chiefly  used  as  a  diaphoretic,  in  combina- 
tion with  opium,  in  the  form  of  Dover*8  Powder — (^Pulvis  Ipecac,  et 
Opii,  U.  S.) — This  is  made  by  rubbing  up  one  part  of  ipecac,  and 
opium  each,  with  eight  parts  of  sulphate  of  potassa;  the  dose  is  10 
grains.  It  is  a  very  useful  anodyne  diaphoretic,'  in  rheumatism,  diar- 
rhwa,  and  dysentery  ;  also  in  pneumonia  and  bronchitis,  after  proper 
depletion ;  it  should  not  be  used;  if  there  be  much  arterial  excitement, 
or  determination  to  the  head. 

ALTERATIVE  DIAPHORETICS. 

The  chief  Alterative  Diaphoretics  are  Sassafras,  Mezereon,  Guiacuoi, 
and  Sarsaparilla. 

Sassafras.  U.  S. — Bark  of  the  root  of  the  Satga/ras  officinale,  an 
indigenous  tree.  Occurs  in  irregular  fragments,  of  a  reddish  cinnamon- 
colour,  brittle,  of  a  very  aromatic  odour  and  taste.  Virtues  depend  on 
a  volatile  oil.  It  is  a  mild  stimulant  diaphoretic,  used  chiefly  in  do- 
mestic practice ;  not  much  employed  alone,  but  forms  an  agreeable  ad- 
juvant to  other  medicines.  It  is  one  of  the  ingredients  in  the  Coni" 
2)(mnd  Jjecoction  of  Sarsaparilla. 

The  sassa/raa  jtith  (*SIr/»«^///'o«  Medulla ,  U.  S.)  is  procured  from  the 
young  twigs.  It  is  in  cylindrical  pieces,  white,  and  very  light;  forms 
with  water  a  thick,  gummy  solution.  The  mucilage  is  made  by  ad- 
ding 3j  to  Oj  of  boiling  wat^r;  it  is  a  very  pleasant  application  to  irri- 
tated or  inflamed  surfaces,  as  in  ophthalmia,  erysipelas,  eczema,  &c. 

Mezereon.  (Mezere\imj  U.  S.)— Product  of  several  species  of  the 
Daphne,  especially  the  Z>.  mezereum,  a  shrub  three  or  four  feet  high, 
growing  in  Europe.  The  bark  of  the  root  is  the  part  directed  by  the 
l^hurniacopoeias,  but  the  bark  derived  from  the  branches  is  generally 
found  in  the  shops.  It  comes  in  strips  three  or  fnur  feet  long,  folded 
in  bundles,  or  wrapped  in  balls;  covered  externally  with  a  grayish- 
brown  epidermis,  whitish  within,  tough  and  pliable.  Taste,  sweetish 
at  first,  then  very  acrid;  it  yields  its  properties  to  boiling  water.  It 
contains  a  peculiar  principle  called  daphnin,  which,  however,  is  not 
active :  its  activity  depends  on  an  acrid  resin.  The  fresh  bark  applied 
to  the  skin  will  produce  vesication.  An  nintmeut  {Cwjuenlum  Mrjt^ 
ret,  U.  S.),  made  tTom  l\i«  W\i,S&  >\aAvi  Iq  oiuintuiD  the  diacharj;* 
ftom  blisters. 


ALTKRATIVB    DI A PHORBTI C8. 

lI«»oreoR  is  a  Btiraulant  altenitive  diiiphorefcic»  if  directed  to  tlio 
%Vm\  it  will  act  ulao  ou  the  kidoejB.  Ut«ed  chiiHy  in  comLinatum 
iritU  otbers,  iu  ctirooio  skin  dimsiBes,  chronio  rheumsilisrn^  and  second- 
try  ivphilto.  Best  given  in  the  form  of  f/fcj*i'ittni^  made  hj  bulling 
gij  rnvzireuri,  and  38a  ii4(U(»ritJC  rotit^  in  Oiij  wat4T»  down  to  Oij* 
Utfod  aomi'tioioe  «b  a  masticatory  iu  cas^s  of  parnl jaia  of  the  tongue. 

GUAIACUM  Woon,  ANi>  GUAIAC*  (Gtutitjei  Liffnum  H  Guniaf% 
lit^MinUf  U.  S,)— Products  of  the  Ouaiacum  ttfficiiiaU  (Fig.  3t>5), 

Fig.  366. 


en  treo  of  Sooth  ATticrioa  nnd  the  West  Indies,  The 
comes  in  billet,*!^  covered  with  a  jfrnjifih  bark,  extremely  hard  and  con 
pact;  the  aUniniuin,  or  s:ip  wmid,  is  of  a  yellowish  colour;  the  hcai 
wotwi  uf  a  brownish  frreen ;  comnmnly  called  h)/ttum  vitm.  It  haa  no 
odour  tjxwpt  wlien  rubbed  or  burned;  tugite,  bitterish  and  pungent; 
activity  di^^ienl^  nn  the  contained  pMaiac. 

Gnatae  (^r^aht)  ia  procured  cither  by  spontaneoui*  exud^ition,  or  by 
boiling  the  rasping!^  nnd  ihavini£9  in  water,  or  by  beating  in  the  (trif 
billeta  of  the  wo<h1  which  have  been  bored  InngitudioaHy.  It  comeii 
in  massea  of  a  deep  olive-brown  colour,  mixed  with  various*  inipuritieaj 
fnicture  resinouf);  odour  feeble  and  balsamic;  tante  alight  at  ^r^t,  but 
uAcrwania  acrid  ;  nielt«  by  heat,  evolving  a  fragrant  odour.  Chemu 
cally,  a  mixture  of  a  peculiar  extractive*  called  ^Mtacinf  and  ft  ream) 
much  more  f^oluhle  in  alcohol  than  in  water. 

Efftcfa, — Stioiulant,  alterative^  and  diaphoretic;  in  larpe  dot^es  irri 
tant  tt>  the  bowel«.  Uaed  in  chronic  rbeumati»n]«  i^eiHindury  »y  phi  lit, 
aiid  chronic  t»kin  diaeaaea.  Doae  of  guaiac,  10  to  UO  grains.  Ther* 
are  two  tinctures,  the  nmpie  and  the  vol<ttth  or  amnujmttttJ ;  tha 
Ult4?r  18  uaed  iu  dysmcnorrhoca ;— du*e  of  either^  f3j. 


KAit?ArAUi!,r.A,  Vr 
'a-r,    as    the     iV, 


8  —  R/k^t  I'f  dirtcrent  fpeincs  of  the  peniu 
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perennial,  climbing  p1antS|  growing  in  Mexico  and   Saulh   A 
The  leaves  are  ovate^  aud  nlternaielj  inserted  upon   Bhort  foorst^r 
witli  numerous  teudrils  proceeding  from  tbe  atcm.     The  rooia 
long  and  slender,  inserted  upon  n  common  caudex.     Several  vi 
are  known  :  —  1-  Ifnutfuras  mt}toparilla^  —  comes  in  bundles 
'  three  feet  long,  coneisting  of  one  or  more  ronts^  folded   len 
and  secured  by  a  few  circultir  turns,     2*  Jnmrtica  mrnttpttrilfa^ 
tinguisbcd  by  the  reddish  colour  of  its  epidermis,  pruK^blj  of  ai 
origin  with  the  last,     3.   Bruzi7ian^  or  Para  farsapartfln^  so 
called  Lisbon  and  Rto  j\%r*>  fiarjaparilla, —  ibis  comes  in  cyli 
bundb:^3f  about   three   feet   long  and   one   thick]    it  is   an    ezo6ll 
Tarietj.     There  are  also  the  Ciiraccat  and  Mexican  vurieties. 

The  dried, root  has  but  little  odour;  a  mucilaginous  and  acrid 
CBpecia.lly  when  chewed  for  some  time ;  im parts  its  virtues  to  wml 
alcohol ;   the  cortical  portion  is  the  most  active.     It  contairia 
liar  principle,  called  Jtarxtiftotifitn  or  tiwiYrtctn,   also   much 
ligniU)  &e.     Long  boiling  is  iiguriuu^  to  it. 

Efirrff.  —  An  ultcrative  difipborrtic;  sometimes  creates  n^tiaea  ai 
vomiting*  Improves  the  stiite  of  the  constitution  ;  slightly  strcngtb* 
ens  and  induces  pluuipnesstand  cachectic  cases,  and  iu  depraved  9U\ 
of  the  generul  health.  TTsePul  in  seeoodary  syphilis,  chronic  rheuti 
tisni,  chronic  cutaneous  diseases,  kc.  It  is  not  often  admtnisti 
alone;  generally  in  combination  with  the  other  stiniul^iting  dia^ 
retics.  Dose  of  powder,  3?;s  to  3 j ;  of  the  In/u^ttm  {fu/umm  Setrm^ 
pari/la^  U.  S  ),  made  by  macerating  3j  of  the  r»>ot  in  a  pint  of  boil- 
ing Wttt-er,  f  5iv.  The  Comp^jumf  Drcortinn  (^Dayxium  SnrgnjHMrilfm 
Vompifsttum^  U.  S-)>  is  made  by  boiling  together  bruised  saranpariUa 
with  guaiacuiu  wood^  mezcreoo,  lif|Uorice  root,  aud  fi'iss:ifra5,  in  waCi  ~ 
for  Oftcen  minutes,  and  then  striiinifig.  It  is  made  in  irnitatioo  of 
Li&ban  diet  drinh\  D<«e,  f3iv  several  times  a  day.  The  Com, 
S^rup  (*^^rupnf  Sifrsfiparii/a  Ct^mpotiitus^  U.  S.)  is  also  officii 
an  excellent  preparation;  it  contaius  saraupnrilla,  gulacum 
roees,  liquorice  rout,  the  oils  of  sassafras,  anise,  and  partridg« 
Dose  f^^^f  three  times  a  day. 

The  Fluid  Exlrart  {Extrarhtm  Sf^ri^parifftc  FluuJum,  tJ.  8) 
made  by  maceratiug  bruised  sarsaparilla,  liquorice  root,  aasaafnis  ba 
and  mezeroon,  in  dilute  alcohol  for  fourteen  days,  then  filter,  ai 
flugar,  aud  evuporate  down  to  the  rtquii^itc  bulk.  It  is  a  strong  ai 
Certain  preparaiion  ;  dose,  f3i-ij. 

The   ront  of  Antlia   nndicftuliit,  or  Fahe  Sttrsapanl/if,  an  iH" 
genous  plant,  possesses  kindred  properties   to  thuae  of 
I/*«e«,  the  same. 


igib. 
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BTIMULANT    EX PXGTOEANTB* 


CLASS    XIV. 

EXPECTORANTS. 

fE8  which  ineroase  or  promote  the  evacutition  of  iho  broD- 
elious.     In  the  heahhy  cunditioti  there  is  a  C3crUiio  amount 

Kcrction  ftlways  going  on  in  the  air  pttssftgee,  which  is  removed  hf 
BTiipomtkuu  or  ubMorptiuu ;  but  in  disease  of  these  organSf  there  in 
ttithcr  nn  urre&t  of  th€  natural  secretioni  or  it  becomes  exceiuiivey  &ud 
cout/h  refiulu. 

Some  expcctoraDts  are  thought  to  act  by  prodyoiog  rekxatioQ,  as 
the  nuu&€uting  expectorants;  others  hy  stimulating  tbe  mucous  ex< 
huhiuts;  some,  po&sihly,  by  syo^pathy  from  the  slomacb.  The  nau- 
sea tin  f^  cUfis  are  nloue  indieuted  in  cuses  of  inflammatory  or  lebrite 
exciteiitent ;  the  htiniulaling^  in  cii»cs  of  enfeebled  action,  or  when  of 
long  durution.  Anf/fit^nes  are  tiaefid  adjuvants,  when  the  expectorft- 
tiuu  is  aiieuded  with  pain* 

NAU6EATII40   EXPECTUEAKTS. 

The  emeU'c^j  generally,  prwve  expectorant,  in  oonseqtieioc  of  the 
rctaxutjon   produced;    only  two, 

huweveri    are    much    em  ployed  Fig.  3C<J. 

wirh  thiji  view,  tartar  emttic  and 
ijj%cacnau/iu }  the  doi^e  of  tbe 
lorrner  w  t  grain,  or  of  aHtimo' 
mini  wuic^  15  to  25  drops  every 
two  hours ;  the  dose  of  the  ipo- 
ftcuanha    is   ^r,  as-j,  or  of   the 

iue^  25  tu  30  dropi*. 

STIMULANT   KXPKCT0RANT8. 

S RBI  ERA.  (Sendffa,  U.  S.)  — 
Hoot  of  the  ihlif*jida  Mnt^ja^  in- 
digenous in  the  United  States, 
A  hmiillt  herbaceous  perenniali 
with  alternate  smooth  leaves, 
l*he   root   consists    of   a   thick, 

inutty    head,  with    the    radicles 

Auch  twiated,  with  a  projectingj 
kccl-liko  line.  Colour,  yellow- 
t{«h  brown  ezt4:ru}illy^  whitish 
within,  tbe  cortical  portion  con- 

iins  the  active  principle^  mimed 

tHt^finuTjitJi^ijttticaciii,  Odour,  _  ^  

Hjculiur ;  taste,  nt  tirst  sweetish  and  mucilaginous,  then  acrid*     Wate 

ad  dtiuted  alcohol  extract  ila  f  irtues* 
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Kffci'U. — A  stiiuulani  eipectomit,  and  diuretic;  tar^e  dosaiaeti 
an  eDieto-catbariic ;  someiimeja  also  produce  dUpborenis  and 
gogQe  effecU.     \}sed  as  ao  expectorant,  where  there  is  do  inflaniiia^ 
tioD ;  ID  latter  stages  of  broncbtti^,  humoral  asthma,  seciindary  i 
Ac.     An  ingredicDt  in  Coxes  IJive  S^rvp.     Dose^  10  to  " ' 
— of  the  decoction  I  (JJetoctum  Smfgrn^  U*  S. ;  3 j  to  Oiss  ' 
*o  Oj)  f  gj  to  f  3ij,  three  times  a  dny  ',—<iC  the  syrop  (Syr 
gm,  U.  S),  f3j. 

Sqttill.  —  Already  de? cnbed  aa  a  diuretic.     As  an  expectorani,  j 
much  resembles  seoega»  and  h  used  in  similar  casc«.     May  be  adw 
tageoDf^Iy  combined  with  ipecacuanha,  or  tartar  emetic.     Do8»e,  gr. 
f^veral  times  a  day  j  of  the  tinryar,  f3!?s  to  f  3j  ;  —  of  the  i^rw/i,  i 
ojrytnr/,  the  same  dose; — of  the  tinrturr^  20  to  40  drops.      O*^ 
Jlive  S^mp  (^Syrupus  SdHa  ComposituSf  V,  S.),  conliiins  equal  _ 
of  ^uill  and  Benega,  together  with  turtar  criielic;  much  u^ed  in  croq 
catarrh,  and  hooping-cough;  dose  for  a  child^  10  drops  to  f  3jf  acco 
ing  to  the  age. 

Black  Snake-Eoot.  (^Cimict/uga,  TJ.  S.)  —  Koot  of  the  Cia 
ci/uf/a  racemo$a,  sometimes  called  cohosh  and  rt'chtcfeil^  an  indijrenq 
perennial  plant,  several  feet  high,  having  ternate  leaves*  and  loq 
racemes  of  white  flowers.  The  root  consists  of  a  tuUcrealati'd  cauda 
several  inches  long,  from  which  numerous  slender,  brittle  radicles 
ceed.  Colour,  blackish ;  odour,  feeble ;  tiiste,  bitter,  earthy,  and 
tringent.     Virtues  to  boiling  water  ;  strongest  when  fresh. 

Effects, — Not  especially  an  expectorant,  but  a  general  tooic  a^ 
stimulant  to  the  secretions,  especially  of  the  lung?,  skin,  and  kl 
neys.     In  very  large  do^s,  it  seems  to  affect  the  brain.     Used 
rheumatism^   hysteria,   and    pultucnary  disorders;   also  ao  excelle 
remedy  in  chorea.     Dose  of  decoction,  (3j  to  Oj  water})  a  teaeopd 
several  times  a  day. 

Garlic,  (.i^^/wm,  U,  S)  —  Bulb  of  the  common  garlic,  Alliun 
mtivum.  It  is  about  an  inch  in  diameter,  ilnttt'ncd,  U  covered  by 
membrane,  nod  consists  of  several  small  conical  bulbs  ^arranged  roul 
a  common  stum,  called  t/or^ejf.  Odnur,  strong;  taste,  acrid  and  bitt 
depending  on  a  volatile  oil,  which  is  of  a  yellow  colour,  extremi 
acrid  and  irritating.  The  expressed  juice  is  the  best  for  internal  us 
to  be  given  mixed  with  sugar.    Dose,  f  3aa  to  f  3j.    A  syrvp  also  give 

Csf.d  in  chronic  catarrhs,  aatbma,  &c.     Sometimes  employed  ext 
nally,  as  a  pc^ultice  to  the  feet  of  children. 

Ahsafetida. — As  an  expectorant,  a  good  deal  resembles  ^ar 
A  valuable   remedy  in   coughs  of  a  nervous  character,  as  hoopin 
cough,  spa-^niodic  asthma,  infuntilc  coughs,  and  ooughs  of  old  peopjj 
Dosei  5  to  15  grain?,  given  in  pill  or  emnlsiou. 

Ammoniac.    (^Ammoniacumf   U.   S,)  —  Inspissated  juice   of  tlli 


STIMOLANT    B XPECTOEANTS, 

^orema  ammoniurum^  an  umbel] Iferotis  plant  of  Pemia*  Found  iii 
iamn  mud  m  matieji;  tbu  Ajrmer  h  tbe  purest;  occura  Id  pieces  of 
various  size>  upheroidal ;  of  a  reddi^ii-jcnuw  colour  exterually ;  brittlo 
-wben  ci^ld ;  of  n  resiaous  fracture.  The  lutissca  are  of  a  darker 
colour,  aDd  cooiaio  maoy  impurities.  Odour^  peculiar^  inureased  by 
bciitiog  it ;  beat  8ofU3D«,  but  doea  Dot  melt  it ;  taste,  bitter,  tiauflcotUf 
aud  acrid ;  chemioatly,  a  guiti-resin  and  volatile  oil,  partially  solublo 
ill  water  aod  entirely  in  alcohol ;  fomiing,  witb  the  former,  a  milkj 
enjulsion,  and  with  the  latter,  a  dear  tincture. 

EffwU — Similar  to  those  of  aFnafoetida,  and  tbe  other  fetid  gum- 
resina.  llsc'd  cliiefly  aa  a  stimulant  eipeotorant,  m  chronic  enfeebled 
oasea.     Dose,  10  to  30  jrraing. 

FiluhT  S^iHa  OomjH/iifa,  V.  S. — Contain  squin,  ammoniac,  gin- 
ger, and  soap; — dose,  5  to  10  grains,  several  times  a  day. 

Externally  sipplied,  tunmoniac  causes  irritation  of  the  8ktn«  Used 
BOtnetitnes  as  a/v/a<^cr  (^Empla$intm  Ammoniari^  U.  S»)* 

GALBANUMf  U.  8. — ^A  subBtance  much  rraeinbling  ammoniac  in  iti 
inedit'nl  profMjrtiea;  little  osed  except  for  niaking  pluslera. 

Bknzoin.  (Bfttsotnnm^  U.  9.) — The  product  of  Sfifra:F  Bfintoln^ 
a  native  of  Siam  and  Malacca,  The  juice  wlucli  exude»  on  inci«(inn, 
hardens  on  exp'>aiire.      It  i»  a  balsaui^  u^ed  fi^r  uht^itiiug  btnzok  arui^ 

lUr^AM  OF  ToLU.  {BaUamnm  Tohfanum,  U.  80*-^^fwJuct  of  the 
Mi^rmitermnm  Tuhti/tnifHt  or  Mj/rtr,r^hn  Tohit/trvm^  glowing  in, 
Sourb  America. — Procured  by  making  incisions  into  the  tree.  When 
first  procared,  it  is  of  a  soft,  tenacious  consistence,  but  becomes  bard 
and  darker  by  exposure;  odour,  rery  fragrant;  taste,  p|ca«ant  and 
aweetish;  inflames  by  heat;  soluble  in  alcohol,  ether,  and  the  fixed 
ails;  boiling  water  extructs  its  benzoic  acid;  chemically,  it  constata  of 
benaoie  acid,  volatile  oil,  and  einnamio  3cid>  The  acid  inay  be  sepa> 
mted  by  sublimation; — it  is  used  in  making  the  p<ir^tj*inc  riijttr, 

Efftiitt, — A  stimulant  expectorant;  used  in  chronic  pulmonary  com* 
plnints;  a  pleasant  adjuvant  to  cough  mixtures;  doac,  10  to  30  gre. 
The  tinHurt,  {Tine.  Tftlutanti)^  and  sj/rup  (^Sj^rupus  JWii/aitua}|  art 
oflliinat;  the  tatter  used  to  flavour  cough  mixtures. 

Hai^aM  of  Peru.  (Bahamum  Amt'iowiim,  U.  S.) — Product  of 
the  Mtfrtixgbnk  Perui/trum^  or  M^rf^^iermttm  Ptmi/rmtn^  grovring 
iu  SrMiih  America. — Believed  to  be  procured  by  boiling  the  young 
branches ;  i»upfiOsed  by  «omc,  that  both  the  balsams  are  the  pnKluct 
of  the  same  tree,  one  being  obtained  bjr  exudation,  the  othrr  by  dccoe* 
tion.  A  thick,  viscid  fluid,  reeembliog  molasses ;  ccdour,  dark  reddish- 
brown;  odour^  fragrant,  less  pleasant  than  that  of  Tolu;  Ui^te,  warm^ 
bitter,  and  pungent;  inflammable;  jields  iU  benaoic  acid  to  boiling 
water;  chemical  composition,  the  same  as  that  of  Tolu. 

MffntM, — A  warm  stimulating  expectorant  aud  tonic,  tdaplfitl  to  ihi 
•ftme  oases  as  the  preceding ;  tued  aomctimea  externally  to  iadolenl 
ttlocrs.     Dose,  l^^si. 


\. 
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CLASS  XV. 
EMMENAGOGUES. 

Medicines  which  promote  the  meoBtnial  discharge.  It  is  qnes- 
tioDable  whether  there  are  any  mediciDea  which  specifically  affect  the 
uterus;  most  of  them  Beemiog  to  act  by  contiguous  sympathy.  As 
amenorrhooa  is  sometimes  a  primary  disease,  and  sometimes  the  result 
of  other  causes,  the  treatment  must,  in  the  first  place,  be  directed  to 
the  restoration  of  the  constitution  to  a  natural  state ;  in  plethoric  cases, 
depletion  will  be  required ;  in  the  relaxed,  a  tonic  course  ;  in  chloro- 
sis, the  chalybeates.  Emmenagogues  are  usually  most  efficient  when 
given  just  before  the  expected  period  of  the  discharge. 

Savin.  CSahinay  U.  S.) — Leayes  of  the  Junipertu  gabwa,  an 
evergreen  snrub,  indigenous  in  Europe,  and  cultivated  in  the  United 
States.  It  resembles  in  appearance  the  red  cedar.  As  found  in  the 
shops,  the  leaves  are  of  a  greenish  colour,  strong,  heavy  odour,  and 
bitter  and  acrid  taste ;  active  properties  depend  on  a  yellow  volatile 
oil. 

EfftcUi. — A  stimulant  to  the  secretions  generally;  over-doses  are 
very  irritant,  and  even  poisonous ;  by  some  highly  esteemed  as  an  em- 
menagogue ;  its  use  very  dangerous  in  pregnancy,  in  consequence  of 
the  irritation  or  inflammation  of  the  uterus  produced,  bringing  on 
abortion.  It  is  questionable  whether  it  has  the  power  of  directly  ex- 
citing  uterine  contraction.  Dose,  5  to  20  grs. ;  of  the  oil,  2  to  5  dropn, 
three  times  a  day; — acts  as  a  rubefacient,  when  applied  to  the  skin. 

Most  of  the  drastic  cathartics  will  prove  emmenagogues,  probably 
through  the  sympathy  existing  between  the  bowels  and  uterus.  The 
two  most  employed  are  aloe%  and  black  helUhore. 

Aloes  is  one  of  the  most  efficient  remedies  in  amenorrho^a,  parti- 
oularly  when  combined  with  iron  and  assafootida.  It  is  contra-indi- 
cated in  cases  of  inflammation  or  hemorrhoids.  Dose^  I  or  2  grs.,  two 
or  throe  times  a  day. 

Black  Hellebore — an  uncertain  emmenagogue,  as  found  in  the 
shops;  usually  given  in  the  form  of  tincture;  dose,  f^  to  fi3jj,  two  or 
three  times  a  day. 

GuAiAO  is  by  many  highly  recommended  in  amenorrhoea.  Dr. 
Dewees  praises  it  also  in  dysmenorrhoea.  Best  given  either  in  the 
form  of  tincture^  or  ammonxaUd  tincture;  dose,  flsj,  three  iimea  a  day. 

Seneka  is  also  esteemed  emmenagngae  by  some  writers;  it  is  a  ge- 
neral stimttlant  to  the  secretioDs^  aoid  may  aometimei  promote  mea- 
ftnutioQ. 


SIALOOOGUES—  £REfiIKBS. 
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CaNTHARIDES  will  oAeo  produce  a  decided  emmeniigogiie  effect; 
indicated  only  in  case»  of  enfeebled  action ;  never  in  oases  of  inflain- 
ination.  Dose  of  tincture,  10  to  30  drops,  three  timea  i  daj.  A 
blister  to  the  aacrum  will  aotuetiiues  have  the  same  effect 

The  FrrparaiiofU  of  Iron  are  perhaps  the  most  certain  of  all  the 
ennnenagogues;  they  ore  more  employed  than  the  others;  the  fub' 
cftrbonaftif  or  the  8u/pha(€f  usually  preferred.  They  are  particularly 
indicated  in  cases  of  chlorosis ;  never  in  plethora;  often  combined 
with  aloes. 


CLASS   XVI. 


SIALOQOGUES. 


Medicines  irbich  promote  the  secretion  of  the  saHya.  Some  arti- 
dee  effisct  this  when  taken  internal ty,  as  antimony ,  silver,  nttro-mo- 
riAtie  acid,  iodine,  and  especially  mercury;  others  produce  it  by  a 
topical  or  loc^l  action,  as  mus^tard,  ginger,  tobacco,  &o.  As  remediea, 
they  are  empluyed  in  paralytic  affections  of  the  tongue  and  throat ;  in 
diseases  of  the  tonsils  or  salivary  gland^i ;  soiuettmea  as  revuUivee 
from  neigbbouriog  organs,  as  in  toothache  and  earache.  Tbey  are 
abo  call^^d  masttcatorics.     They  are  all  described  under  otbur  be^ds. 


CLASS   XVII. 

EEItniNES. 

UBSTANCES  which  promote  the  nasal  secretioii<>     As  they  geni?^' 
rally  excite  sneezing,  they  are   also  termed  Uemutatori^^,     They  all 
act  by  direct  application ;  and  nearly  any  foreign  substance  applied  to 
the  mucous  membrane  of  the  nos«  will  profluce  this  effect.     They  are 


i  at  revulsives  in  amaarosin,  chronic  ophthalmia,  &c. ;  also  in  nyn* 
I ;  also  to  promote  the  di^char;^  of  accumulated  mucus,  and  of 

foreign  bodies.     The  most  powerful  errhines,  are  Tobacco,  Ammoniai 

Eophorbium,  and  Ventria, 

67 
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CLASS  XVIII. 
EPISPASTIC8. 

Medicines  which,  when  applied  to  the  skir^  frudnoe  a  blister 
Called  also  vesicaiories.  The  RubefacieDts  will  f  j'j  oiister  if  applied 
jur  a  sufficient  length  of  time. 

Effects.  —  They  act  as  general  stimulants  to  ihe  system ;  and  art 
useful  in  typhoid  cases ;  they  will  sometimes  set  adide  a  paroxysm  of 
intermittent  or  remittent  fever,  by  virtue  of  the  powerful  impression 
produced.  They  are  powerfully  revulsiye,  and  are  used  in  diseases 
of  the  internal  organs.  It  is  advisable  not  to  employ  them  in  the 
very  height  of  inflammatory  diseases,  lest  the  excitement  should  he 
increased.  They  produce  local  depletion  by  the  serous  discharge 
which  they  occasion.  They  also  do  good  in  ccrtaiii  cases,  by  substi- 
tuting their  own  action,  which  spontaneously  subsides,  for  some  morbiJ 
action  in  the  part,  as  in  obstinate  herpes,  &c.  They  are  also  employed 
for  their  local  stimulant  action ;  for  the  pain,  which  they  cause,  in  hy- 
pochondriasis;  and  to  procure  a  denuded  surface  for  the  enderuiie 
application  of  medicines. 

Spanish  Flies.  (CawfAorw,  U.  8.)  —  The  Canfharis  vestratoria 
18  an  insect  from  six  to  ten  lines  in  length,  by  two  or  three  in  breadth, 
of  a  shining  green  colour.  They  abound  in  the  south  of  Euroj>o, 
and  are  collected  in  the  summer  by  shaking  them  from  the  trees  in 
which  they  lodge,  and  letting  them  full  into  large  cloths,  which  arc 
plunged  into  hot  vinegar  and  water,  for  the  purpose  of  destroying  the 
insects :  thoy  are  then  pt'rfectly  dried  in  the  sun,  and  put  into 
cunisters.  Odour,  strong  and  peculiar;  taste,  acrid  and  burning; 
colour  of  powder,  grayish-brown,  with  fragments  of  shlnin^f  green. 
Should  not  be  kept  in  the  powdered  state,  as  it  is  very  apt  to  attract 
moisture  and  decompose.  Apt  to  be  attacked  by  insects;  virtues  to 
water  and  alcohol.  Contain  a  peculiar  crystalline  principle  called  can- 
tJiaridin. 

Effech.  —  Internally,  a  diuretic  and  emmenagogue ;  externally,  i4 
forms  the  best  epispastic.     The  following  are  its  preparations  :  [ 

Ceratum  Cantharidis,  U.  S. — (^Blistering  Plaster,}— Made  by  mix- 
ing together  yellow  wax,  resin,  lani,  and  powdered  flies.  This  is  tht 
preparation  used  for  spreading  blisters.  Soft  leather,  muslin,  adhesiv* 
plaster,  or  paper  may  be  employed,  and  the  cerate  applied  with  a  spatula, 
without  heat.  The  shape  and  size  of  the  blister  must  be  detennioed 
by  the  part  to  which  it  is  to  be  applied.  Sometimes  a  thin  gauxo  is  in« 
terposed  between  the  skin  and  cerate,  which  is  thought  to  prevent  th« 
absorption  of  the  active  principle.  From  six  tp  eight  houFs  is  raflli- 
cienCly  long  to  allow  a  blister  to  remain  on  :  if  vesication  has  not  then 
taken  place,  a  warm  ^uIusa  is  to  be  applied.     For  ohildron,  a  much 


BtTBEFACIENTB. 


«lii  icr  djie  will  euflicc.  The  beat  ^reMin^  in  simple  cerate;  or^  if  |» 
be  Jtept  di»ohargiDg,  basilicrm  ointiDeut;  if  not  diApo*ed  to  heal,  a 
mii.;iire  of  GouliLrd  s  aod  simple  c^enito.  The  strangury,  ofum  result* 
t&g  TiiQcn  the  applicutiou  uf  bli^tGrs,  is  btsst  relkved  hy  an  anodyne 
enema,  and  the  free  uae  of  diluent  linok^. 

bnynentum  CanttutridU^  (U,  S,) — Used  ooly  for  dressing  bHsttTB, 
lo  iDuiiifiiia  the  dij^charge.  Prepared  by  mixing  the  decoction  will 
rcfiin  cerate,  and  evaporating  to  a  pmpcr  eonr*i8tence* 

£m^*laM/rum  Picis  cnm  Vuntharide^  (U,  S.) — Empfa^rum 
cteiu^  Of  tea rminfj-pla iter.     Prepared  by  moltiug  together 
ofeaurniiridett  with  Burgundy  pitt'h.     Used  aa  a  gentle  rube 
chronic  cases.     It  aoujeLLUiezi  causes  veMcation^  partieiilarly  if  impro- 
perly made. 

Ltnivientum  OanlhitHJ!^  (U.  S.)— Made  by  digesting  canthoridoa 
)d  oil  of  turpohiino*  A  very  p^'Wtrful,  pmmpt,  and  stiiuulatiag  liui* 
Dient  and  vci^itant     Used  sometimes  in  typhus  fever* 

Other  species  of  the  Ciititharis  po*.fic8ii  vesiennt  properties,  pariicu* 
larly  the  C,  vittata^  or  potahj-jlt/^  which  is  iudigenou-i.  It  is  snmllcr 
t^^an  the  precediiigi  but  reseuibleti  it  iu  all  its  mcdiuiual  properties. 


•mm  eo^a 
the  dpie 


CLASS   XIX, 


RUBEFACIENTS. 

Mkdicines  which  cause  inflammattoD  of  the  akin,  when  applied  ex 
irTQally.  The  indications  for  their  use,  as  well  as  the  principles  of 
Ibeir  operation,  are  very  umeh  the  same  as  those  of  Epi.^pa.stics,  The 
latter  are  preferred  when  a  slow  and  stinmlunt  effect  is  desired ;  tho 
Ibrmer,  where  the  inipreFaioo  is  to  bo  biidden  and  transient.  Ilubf^fa- 
ci«Dt0  eannot  deplete  like  blisters;  they  are  likewise  inferior  in  their 
power  of  breaking  up  morbid  ssaociati^ms,  as  in  interuiitti'nrs,  As 
revulsives,  rubefudents  are  most  usuful  in  spasm  and  Qerrous  imta* 
liun^  blisters,  in  local' inflammations. 

BtraauNDT  Fitch.    (7^ix  Burgundica^*  U.  8.) — Ahif  f^thn  cr 

/iftrttai/  tpra^t  Jir^  a  lofty  evergreen,  native  of  northern  Eur«[KJ* 
Procured  by  stripping  off  tho  bark,  undi-r  which  it  concretoa  in  brgw 
IDas«e»;  then  melting  in  boiling  water,  and  straining.  A  !^puriou8 
pitch  is  manufttcturud  out  of  ro^sin  and  common  pitch. — It  is  bard, 
\  1  of  a  yollowi.^h'brown  colour,  of  a  weak  torf'binthinato  odour 

;  uKually  contains  many  impurities. — Used  in  the  form  of 
/       u\  the  nkin,  whore  it  prothicps  a  mild  rubefacietit  effect*     Ijl 
[(hi.    I ,  (Hijos  ii  brings  out  a  pustubr  eruption. 


i 
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Fig.  368. 


9  The  pitch  plaster^  made  by  spreading  the  melted  pitch  on  wft 
leather,  is  used  io  chronio  pulmoDary  and  rheumatic  complaints^  &o. 

Canada  Pitch.  (Pix  Canademis^  U.  S.) — Product  of  the  Ahiet 
Canadensis  or  Hemlock  sprttce,  a  native  of  Canada  and  the  Northcro 
States.  The  pitch,  sometimes  called  hemlock  gum,  is  a  ppontaneous 
exudation  on  the  old  trees;  it  is  scraped  off,  boiled  in  water,  and 
Ftrained.  It  is  hard  and  brittle,  of  a  dark  brownish  colour,  and  feobib 
(xionr;  heat  softens  and  renders  it  adhesive. — Uses,  and  mode  of  ap- 
pliStion,  the  same  as  the  former. 

Wi 

Solution  of  Ammonia.  (Liquor  Ammoni(E,  U.  S.) — Prepared 
by  saturating  water  with  gaseous  ammonia;  found  in  the  shops  of 
different  strengths.  Applied  to  the  skin,  it  produces  a  rubefacient,  or 
even  epispastio  effect  very  speedily;  usually  employed. in  combination 
with  olive  oil,  in  the  form  of  Linimentum  Ammonict,  U.  S.,  or  ro/a- 
W^  liniment, — made  in  the  proportion  of  half  an  ounce  of  aq.  ammo- 
nias to  two  ounces  of  oil ;  an  excellent  mild  rubefacient  in  rheumatism, 
and  catarrh,  especially  of  children ;  may  be  farther  diluted  if  too  pow- 
erful. 

Mustard.  (^Sinapis,  U.  S,) — Product  of  two  different  species,  viz. : 

JSinapis  aWa  and  Sinapis 
nigra  (Figs.  367,  368),  na- 
tives  of  Kurope.  Two  kinds 
of  seeds  are  found,  the  irAt/e 
and  the  black  ;  the  former  are 
of  a  light-yclIowish  colour,  and 
globular;  the  latter  are  smaller, 
of  a  dark-brown  colour,  exter- 
nally, and  whitish  within. 
They  have  no  odour  when 
whole ;  yield  a  yellow  powd^T, 
which  is  decidedly  odorous 
when  moistened;  taste,  hot, 
pungent,  and  bitter;  strongest 
in  the  black ;  the  outer  coating 
of  both«is  mucilaginous ;  both 
yield  a  mild  fixed  oil,  on  pres-j 
sure.  The  active  principle: 
of  the  black  mustard  is  a  vola- '; 
tile  oil,  which  does  not  pre- 
exist in  the  seed,  but  is  deve- 
loped by  the  reaction  of  water 
upon  two  organic  principles, 
named  iinapi$in  and  myroi^ne. 
In  the  white  mustard,  the  ao- 
ttve  principle  is  a  fixed  «at\&  iQ^MtainM^  which  doea  not  pre-exiat  io 


BBCHAKOTtCd. 


the  feed,  but  is  geocra'ed  bj  tbe  ri^ctioD  of  ir&ter  on  tutplio-iinaptrnti 

tod  mji/rtntt/ne, 

Swu1low<;d  wbole,  the  fleets  sro  fttoiniohic  lod  laxative^  and  arc 
used  in  dyBpcpam.  The  priwdcr,  in  small  dosesi  is  stimulant;  in  Urge 
quaDtities,  emetic;.  Externallj  applied^  it  is  an  active  rubefjicient,  and 
is  mucb  used  under  tlie  fnrm  of  niu^turd  poultieep  or  sinapinm^^^mrkile 
by  flimpi;  stirring  up  the  powder  with  tepid  water;  flour  may  b«  addinl 
fo  dilute  it.  It  should  not  be  allowed  lo  remain  on  longer  than  frtna 
15  to  no  minutes;  never  to  produce  vchication.  Care  should  be  takt^n 
not  to  leave  it  too  long  oa  persons  in.setisible  to  pain^  lest  ulccratiuo 
mud  sloughing  result* 


Oil  of  Turpktotke  h  a  powf^rful  rubefacient;  used  bj  saturating 
A  flannel  and  applying  it  to  the  Bkio ;  aoiuetiuies  produoes  a  violent  in* 
flammation  and  eruption  on  the  sktQ. 

Cayenne  Prppeii  may  beadvantajfeou^ly  used  as  a  rubefnoientT  by 
boating  it  in  spirits,  aud  rubbing  it  over  tbe  surface;  particularly  ap- 
plicable in  the  lovr  forms  of  disease^ 


CLASS  XX. 


1SCHAR0TICS«   OR  CAUSTICS. 


fifiBSTANCEB  whicb  cause  a  slougb  by  destroying  tbe  life  of  tbe  part 
to  which  they  are  applied.  Some  of  ihiMu  act  dihfctly^  otliers  indi* 
recily^  throuf^h  cheniical  agencies.  Used  to  furm  i^ues  or  runtving 
gores,  to  repress  fungous  gmnuTiitions,  to  ehange  the  character  of  dia- 
eaxed  surfaces,  and  to  open  abscesses. 

Tbe  hot  iVf/n,  or  actual  cauUri/,  is  the  roost  powerful  eseharofic; 
out  sr)  much  employed  at  present  aa  formerly ;  occaatonally  uncd  to 
arr«'Ht  hemorrhage. 

The  rnaxa  is  a  modtflcation  of  the  actual  cautery ;  il  eonsista  of 
•mall  rolls  of  muslin  soaked  in  a  solution  of  obromatdp  or  nitrate  of 
potAsiia,  and  dried.  When  nsed,  one  end  is  set  on  fire,  and  the  other 
plaoed  on  the  skin.  It  acts  ai  a  powerful  revulsive ; — useful  In  dccp- 
MUited  pains,  paralysisi  disease  of  spine,  &e. 


LtTNAR  Caustic.    {Arff^ti  Kltrm  Fumum,  U,  S  ) — Made  by  dis- 
solving pure  sitvrr  in  diluted  nitric  acid,  evaporating,  meltings  and 
inning  into  moulds.     It  occurs  in   cyUndrinil  pi«^es,  envidopi^d  in 
per  to  protect  it  from  tbe  bghtj  which  dceompoiiea  it.     Colour,  gray- 
07  • 
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iRb-wfaite ;  taste,  aiutcre  and  metunio  ;  very  soluble.     An  a  caQgtk% 
»ots  throur^h  its  chemical  affinitte^  for  the  albumen  of  ibe  tisttte. 
18  a  safe  aod  excelleut  esoh&rotio ;  partioukrij  useful  to  cbungd 
character  of  UDhealthy  ulcers,  whether  common  or  specific ;  thi  " 
application  for  ulcers  of  the  cornea;  iilso  to  inflamed  touails. 
times  •  concentrated  solution  ia  preferred.     The  weak  solutioo  la  ao^ 
admirable  stimulant  application^  ad  already  noticed  under  the  head  of 

POTASSA,  U.  S.  (CWiman  eaufdc^  Lapiit  I'n/ernalix.^ — Cheinl 
a  hi/draU  ofpotassa;  mode  by  adding;  quicklime  to  a  aolutiou  off 
bouate  of  potassa,  and  evaporating  the  resulting  solution  to  a      ~ 
consistence,  and  then  pouring  into  proper  mouldy     Occurs  in  l 
dcps  of  a  gray  colour;  very  deliquescent;  powermlly  alkaline ; 
Ftoluble.     A  more  powerful  cau^^tic  than  nitrate  of  silver ;  apt  to  extdo^ 
its  effects,  and  consequently  not  so  safe ;  used  chiefly  to  form  19 
which  is  best  effected  by  rubbing  a  moistened  stick  of  potassa  1 
piece  of  sticking  plaster,  applied  to  the  skin,  and  having  a  holi 
of  the  size  of  the  intended  istsuc;  sometimes  used  also  to  open  ab 
and  to  destroy  poisoned  s^urfaces.     The  strong  soltUion  sometlmet  s 
plied  to  the  spine,  in  tetanus. 

The  Pofassa  cum  Calcf^  U*  S.  (  Vienna  pcute) — b  used  aometim^t 
to  open  bubos. 

Dai  ED  Alum.  (Aluvicn  Kcsiecatum,  U.  8>) — Commonly  named 
burnt  alum  ;  prepared  by  heating  alum  until  deprived  of  its  water  of 
oryAtalltKation ;  a  dulUwhitish  powder;  a  mild  esobarotic; — used  to  t^ 
press  fungous  granulations. 

Sulphate  of  Coppee. — Usually  applied  tn  the  solid  form ;  in  which 
state  it  forma  the  best  remedy  in  granuluted  conJuncUviiu,  A  strong 
solution  is  useful  in  canerum  oris;  the  weaker  solution  U  a  good  sti* 
mulantj  as  mentioned  under  the  head  of  Tonics^ 

Arsenic.  (Actdum  Anfmosumj  U.  S.) — Procured  in  smeltii 
the  ores  of  arsenic  j  of  a  milk-white  colour;  vitreous  fracture;  trans^ 
rf>nt  withiuj  but  becomes  opaque  on  exposure ;  has  no  odour ;  tasti 
faintly  sweetish ;  powerfully  poisonous;  soluble  in  water  and  aleoho 
A  dangerous  cacharotic  from  liability  to  absorption  — XJsed  chiefly  1 
cancerous  sores;  also  in  lupus^  and  onychia  maligna;  should  always  1 
very  much  diluted  before  applying  it. 

CoBROsiVE  SiTBLiMATE.  —  A  powerful  escharotic  in  the  tin 
state^  but  seldom  thus  employed.     A  weak  solution  used  as  aj 
in  venereal  sore  throat,  and  &s  a  lotion  in  cbronic  skin  di 
commended  in  onychia  maligna,  mixed  with  equal  parts  of  sulj 
More  fully  described  under  the  head  of  Mercury. 
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The  iolutum  of  the  nitrate^  and  the  eurld  niirate  of  mercurtf^  nni 
■Ibo  ttsed  as  encharotica;  the  latter  (^specialiy  in  ulcers  of  the  uterus* 
The  Minend  utid»  are  all  powerfutly  caustic  in  the  undiluted  form  } 

not  n8«d  a«  sueh,  hnwevur;    but  euiplojed,  sufficieotlj  dilutedj  at 
flimalant  washes  to  inddeut  uluera. 


CLASS    XXI. 


EMOLLIENTS, 


Medicixijs  which  soften  and  relax  the  skin,  when  eitemally  ap 
p]ii>d.  Tbej  diminiab  the  pain  and  tension  of  inflained  partd,  oftei 
assisting  in  producing  resolution ;  orj  if  too  far  advanced  for  that,  the) 
aid  the  suppurative  process.  Tbeir  action  ia  beUeved  to  be  purely 
mechanical  They  a)l  ow©  their  efficacy  to  moisture;  10  fact,  water 
is,  by  some^  considered  the  only  emollient f  a  temperature  aboTe  02° 
F*  is  requisite  J  —  af]ucoufi  vapour  is  still  more  emollient  than  warm 
water  The  usual  method  of  applying  entollieuta  is  by  cataj^lium^ 
of  which  the  hest  is  that  mode  from  fliixseed  meal.  Nearly  all  the 
DcmulccnU  have  an  cmollicat  eHeot  when  externally  applied. 


CLASS   XXII. 


DEMULCENTS. 


Substances  of  a  bland^  unirritating  nature,  capable  of  farming  ft 

Tiscid  solution  with  water.     Tbey  are  closely  allied  to  EmoUienta ;  in 

F  fact,  they  produce  the  same  elfect  upon  the  internal  paaaagei  as  the 

^atlwr  do  upon  the  akin.     They  consist  chiefly  of  gum,  sugar,  oil,  of 

srch,  and  are  useful  both  as  adjuvants  to  other  acrid  or  irritating 

aedicinoa,  and  a!sO|  when  given  alone,  to  defend  inflamed  or  irritated 

\urfaccs,  with  Which  tbey  come  Into  direct  contact,  as  the  stomach 

nnd  boweb, — ^wben  tbey  may  be  given  either  by  the  mouth,  or  by 

nema.     A  1:^0  very  much  used  in   inflammations  and  irritations  of 

srta  on  which  their  action  must  be  indirect,  as  in  bronchitis  and  ari- 

sry  disorders;  in  the  latter  instancea,  they  probably  act  hy  being 

Hworbcd.     Several  of  the  demulcenta  are  much  uaed  as  articles  of 

iiet  fitr  the  siclc.     They  are  also  used,  in  solution,  as  vehicles  for  other 

licinra. 


jj 
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Gum  Arabic.    (Acacia,  U.  S.)  —  Pradact  of  «*vt?Tal  tpfcics 
Acacia,  €&pecially  the  A.  vera,  A.  Smf^al^  zmd  A,  Arahwa,     TKc 
are  iliorny  shrubs,  or  trees,  growing  in  tbe  deserts  of  Antbtn,  Africi 
and  India.     The  gum  exudes  spontaneouslj  and  bj  iuei^ionn.     Th 
varieties  are  as  follows:  L    Turkey  tfum^  imported  from  the  LeTantj 
coraes   in    small,  irregular  fragments,  cither  whitish,    or  vtry   n>£b] 
yelio  wish -red  :   anioog  these  are   larger  round  pieces  with  numeroa 
crocks,  brittle,  and  completely  soluble  in  water     2.    Gum   Smrt^at 
f"»m  the  western  coast  of  Afriea;   larger    fragments,  darker 

less  brittle,  of   a    conchoid al 

rPig.  869.                    3,    Gum  Barhary,  from    the    nortl 
M          n^A-           P*'"^  ^^  Africa  •    has  a  dark  col  oar,  af 
mM^    ^K&fc       ^    Ci'>ntain    impurities,    less    abu 
.^^^Sif  SH^       than  the  others. ^ — Gucrin  has  dis     
^SKKsMLw^^M       three  distinct  principles  in   gum:^ — ^1 
j^^^SffSUm^m        Arahin — ^ found  io   pure  giim   Arabia 
f{           fiQB«J«flik    ^^^  which  is  completely  soluble  in  wati'l 
C              ^UBmBSj^    2*  Bauson n  —  found  in  Hassora  gu 
i\         %!^Uk^S»  JP       chu'aeterized  by  swelling  up  confiideii 
f)        -rBftS  fsMw        ^^^^  ^^  water,  but  not  dissolvinjr* 
%J       \MjkJ^BBb^       Cera 91  ti  —  found  in   the  gum   of 
It     Vf     ^h^^MBw^    trees ;  distinguished  by  being  converttf 
S  ^^        'iM^BBPr  into   arabio   by   the   action   of   boiiin 
^                     ^nr-v^         water, 
L^^, — Chiefly  as  a  demulcent,  in  pectoral  afiTeetions,  diarrhooa,  and 
dysentery;  an  ingredient  in  most  cough  mixtures;  also  in  pbarmac| 
in  the  compounding  of  pills.     Mucilage  for  drink  b  made  by  dii 
solving  3j  in  Oj  of  water. 

The  si^nip  (^Sj/rvj)us  Acctctx,  U.  S.),  is  chiefly  used  in  pharmaej. 

Traoaoanth.  (Traf/acantha,  D.  S.)  —  Product  of  several  specif 

of  A»trarfaJuRj  parficulnrly  of  A,  vernt, — small,  thorny  shrubs  groi 
ing  in    Persia  and   Asia  Minor,     The  gum   exudes  spontaneously 
Ocours  in  irregular,  tortuous  pieces,  of  a  dirty  yellowish  colour;  tmn^ 
lucent,  resembling   horn;    hard,  but  difficult   to   pulverixe;    consit 
chiefly  of  ha&sorin  ;  swells  up,  but  does  not  dissolve  in  water, — form| 
with  it  a  paste.     A  dcmuleeutj — used  chiefly  in  tbe  proparatioti 
troches. 

Slippery  Elm  Bark.  (Ulmm,  U.  S.) — Inner  bark  of  the  llmm 
fuhya^  a  large  indigenous  tree.  It  is  stripped  off  in  pieces  sovi^i 
feet  in  length,  and  fr^lded  longitudinally.  Colour,  tawny ;  textnr 
fibrous;  odour,  peculiar;  tnste,  sweeti.^h,  peculiar,  and  mueibginou 
It  is  a  good  demuleent,  and  is  used  in  dysentery,  ttc, ;  also  nutrittf^itl 
generally  j^iven  in  infusinn.  (fn/umm  Vfmi^  V,  S.)  The  pt:>wd« 
m^y  be  employed  by  simply  stirring  in  boiling  water,  and  niad« 
any  thickness^  and  flavoured  according  to  the  taste.     A  [loukice  oiad 
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from  the  powder  fonns  an  excellent  enioIlleDt  applicatioQ  to  the  io- 
flamed  skiD* 

Flaxseed.  (^Lu^vm^  U.  S.) — Seeds  of  the  Lutum  usttattMt'mumf 
or  eoinmon  flajc.  Tbej  nre  about  a  lino  in  length,  oval,  of  a  hrowu 
colour  and  glossy.  Tbe  cuticle  abounds  io  tnuoUuge;  the  interior  con- 
Uiioi»  &  fixed  oily  wLicb  is  procured  by  exprc8sioD|  and  cailed  Linked 
oil — much  used  in  the  arts.  The  mucilage  ig  obtaioed  by  infiiHing  th^ 
Feeds  in  boiling  water ;  Dot  proper  to  boil  them,  since  tbe  oil  would 
then  be  extracted,  wbicb  is  unpleasant  to  tbe  taste; — proportiouFi,  3j 
Xo  Oj  of  water,  flavoured  with  iemonjuice  and  su*(ar; — ^muth  used  in 
pectoral  and  bowel  afFeetionj,  and  oepbritio  disorders.  Tlio  ground 
seed  fortiiB  with  bot  water  an  excellent  emoUieot  poultice, 

Irish  Moss.  {Omidrm^  U,  S.) — Usually  called  Ccirro^a*^  ;— 
botanicallj  €7n/ndntM  cn'spuM,  It  j^ows  on  the  rocks  OQ  Ibe  nurthcm 
Goaata  of  Europe, — particularly  Ireland  ;  al?o  in  (bis  continent.  Con- 
aiflta  of  a  flat^  cartilaginous  frond,  several  inches  long,  curled,  and  of  a 
yellowish  colour j — odour,  feeble;  taste,  slight;  insoluble  in  cold  water, 
but  soluble  in  boiiing  water  ;^-con tains  starch,  pectin,  and  other  mat- 
ters. A  nutritive  denoulcent,  used  in  pectoral  complaiotf^  dysenteiy, 
nephritic  disorders,  &c.  Decoction,  made  by  boiling  3ss  in  Ojhs  to 
Oj.  Made  also  id  the  form  of  a  jelljr,  properly  flavoured,  as  ao  article 
of  diet 

Iceland  Moss.  {Cttrann^  U.  S.) — Botanically,  CUtraria  Ix!a^ 
dUa  (^Liclien  lidamUcui) ;  grows  in  tbe  northern  parts  of  both  conti- 
Dents, — inland.  It  is  from  2  to  4  inches  long;  dry,  coriaceous,  and 
imootb;  deeply  channeled;  of  a  grayish- white  and  brown  colour;  no 
odour;  of  a  bitter,  nmcikglnous  taste;  soluble  in  boiling  water.  It 
contains  a  bitter  principle,  CttraTtny  which  renders  it  slightly  touio  aa 
well  as  demulcont; — the  bitterness  may  be  removed  by  wenk  alkaline 
solutions*  Used  in  chronic  pectoral  aSections,  attended  with  debility; 
bIso  in  chronic  diarrhoea  and  dysentery.  Deooction  made  by  boiling 
3j  in  Ojss  of  water  down  to  Oj- 

Ltquorice  Eoot.  (G/^iyrrh'za^  U.  S.) — Root  of  the  O.  ffhlra^ 
growing  in  the  south  of  Europe,  having  a  ronnd,  trtu^^h  and  pliable 
root.  As  found  in  the  shops,  it  is  in  long  pieces,  varying  from  a  few 
linw  to  an  inch  in  thickness ;  of  a  yellowish-gray  colour  externally  | 
Tellow  within  ;  ta^tte,  sweet  and  somewhat  acrid.  It  contains  a  peca* 
liar  nu:charine  principle  called  gf^cyrrhizin^  which  differe  from  ragar 
ill  not  undergoing  the  vinoua  feruieutution ;  it  alsocouLiins  some  ttaioli^ 
and  a  resinous  acrid  matter.  A  good  demulcent, — used  chiefly  ae  an 
adjutant  with  other  acrid  medicines.  Deduction,  made  with  3j  to  Oj 
water*     The  powdered  root  used  for  sprinkling  over  pilla. 
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tUe  decoction.  Tlie  bc8t  U  iniportc^d  from  Cakbrui.  Cotti«fl  hi  biacU 
flattened  c^Huders,  aLoul  an  tneh  in  dinmet^r,  sbiuy  wtica  broken;  of 
a  Bwcei  taste ) — much  used  in  cougb-mixiureB  and  loieogea. 

Barley.  {Hor  ileum,  TJ.  8.} — Prepared  for  me  die  mat  tise  by  o1c«a 

ing  the  grain,  and  rouodlopr  and  polishing  in  a  mill ;  it  then  cnnsti 
tuU'S  peart  iarlri/.     It  is  in  siuall,  while,  oval  grains,  with  «  dmrlj 
lonfritudiDal  furrow  on  one  side*     Consists  of  starch,  gum,  eu^r,  and 
gluten ; — ?(pt  to  become  musty  by  long  keeping.     Virtues  yielded 
boil  in  jr  water, 

JJndf'jt/  Wnier,  (Decochtm  ffordet^  U.  S.) — Made  by  washing  Sj 
bsirley  in  cold  wat^r;  then  boil  for  ten  rainntes  in  a  email  quantity 
water;  throw  away  this  water,  and  add  Oij  boiling  water,  and  Lo| 
down  to  Oj  ; — an  eie  Vttent  drink  in  inflammatory  and  febrile  affection^i 
may  be  flavoured  with  lcmon-juic«  and  sugar. 

Arrow  Root,  (^Mamnta,  U,  S) — Product  of  the  MarmUa  ant\ 
dinorra,  growing  in  the  West  Indies  and  Central  America;  also 
Florida*     The  root  ia  perennial  and  tuberous,  and  is  prepared  fir  Uf« 
by  first  washing,  iben  beating  into  a  pulp,  and  thrown  into  water,  and 
atirred,  so  as  to  separate  the  feeula;  it  is  then  strained  through  a  sieve 
and  allowed  to  dry.     Tbe  best  is  imported  from  Bermuda.     It  is  a 
white,  light  powder ;  no  odour  nor  taste ;  chemically,  a  pure  starch 
often  adulterated  with  potato  starch;  can  only  be  distinixuishetj  by  t 
microscope*     A  nutritious  demulcent,  particularly  adapted  to  childrci 
us  an  iirtiele  of  diet,  also  in  bowel-affections.     Given,  by  first  formin^ 
rt  p;t^t«  with  cold   water,  and  then  adding  this  to  boiling  milk  of 

The  Canna  Toot\  or  TousJes-mohj  is  very  similar  to  the  arrow  root ; 
k  comes  also  from  tbe  West  Indies. 
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Tapioca,  U*  o* — Fecula  prepared  from  the  root  of  the  Jafi 
manifwt,  or  rassava  plants  a  native  of  the  West  Indies  and  tn>pi( 
America.     The  root  is  lar^^e,  fleshy,  and  tuberous.     There  are  two  vi 
rieties,  the  sweet  and  the  bitter.     Tbe  latter  contains  an  acrid,  pfiisoi 
ou»  principle;  still,  it  is  the  one  most  cultivated  for  tapioca,  since  ii 
poitiOQous  principle^  being  volatile,  is  dissipated  by  heat     Tbe  juice 
being  expfLssud  from  the  root,  deposits  its  starch  on  standing,  and 
then   dried  by  exposing  it  to  heat.     It  is  in  irregular,  hard,  whi 
rou|fh  grains,  with  little  or  no  odour  and  taste*     Prepared  pjr 
boiling  in  watur,  wbieh  converts  it  into  a  sort  of  jelly.      Used  exol^ 
sively  as  an  article  of  diet;   may  be  flavoured  to  suit  tbe  ta^ie ; — ^ 
brandy  or  wine  may  be  added^  in  cases  of  debility,  or  irritJiliUty  ol 
vtoma'^h. 
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DILUElfTS 


6a<]0)  U*  8*  —  Product  of  tbe  Snt/n^  I^itrnphn,  or  m^^a  pnlm^  in- 
digenous in  the  East  Itidie.«i,  gmwitig  abuut  «J0  ftet  high*  The  sagu 
resJdeB  in  the  pith  of  the  trunk ; 
tbU  ta  agitated  in  wnter,  to  which 
it  iropartf  iU  starch  ;  thii*  subsides, 
and  is  pos^d  through  a  aieve, 
when  the  farina  ib  deposited  on 
standings  aod  then  dried  ;  tbia  ia 
common  nat/o.  It  ia  in  griiios  of 
unequal  size,  of  a  yellowish  colour. 
The  finest  kind,  called  pearl  togoj 
h  re6ned  by  the  CbiDcse ;  it  is  iii 
■mnl],  round  gminti  whitibb^  bard, 
and  sometimes  translucent^  with 
no  odour,  and  a  slight  taste*  It 
consi»U  almost  entirely  of  pure 
itarcb  J  insulublc  in  cold  water ; 
retjuirea  long  boiling,  —  Uses  nnd 
modes  of  prepanitioci^  the  same  aa 
Ibr  tipioca. 


CLASS  XXIII 


BILUEI^TS, 


Mn^D  liquids^  which  dilute  the  contents  of  (he  stomacli  and  IkiwcU; 

id  which,  entering  the  blood-vessels,  render  the  blood  thinner,  and^ 
at  the  Binme  time,  dilute  the  secretions.  W^ater  is  tho  only  ji<|iiidf 
strictly  speaking,  which  can  be  used  for  these  purposc>s ;  water  ia,  IQ 
fact*  the  great  diluent  of  nature.  The  additions  which  are  uauallj 
initde,  are  for  the  purpose  of  imparting  flavoufi  or  rendering  it  more 
nutritive*  Diluents  are  useful  iu  inflammatory  diseases, — in  cjim***  of 
acrid  poisons,  — as  adjuvants  to  emetics^  Slc.^  also  to  restore  a  pn>|.tef 
degree  of  fluidity  to  the  blood.  Tho  dcmulceuta  form  the  bc^t  Uiliient 
driukd. 
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CLASS  XXIV. 

ANTACIDS. 

Medicines  which  combine  with,  and  neutralise  acids.  Theii 
action  is  entirely  chemical.  Although  all  salifiable  bases  are  antacids, 
the  only  ones  employed  remediaUy  are  the  alka^es,  alkaline  earths, 
and  alkaline  carbonates.  They  do  good  by  removing  excess  of  acid 
in  the  stomach  and  bowels,  which  is  frequently  the  cause  of  disease, 
as  colic,  diarrhcea,  &c.  They  are  also  useful  in  the  urio  acid  diathesiS| 
where  there  is  a  tendency  to  gout,  and  gravel. 

Magnesia.  —  One  of  the  most  valuable  of  the  antacids;  —  very 
powerful,  in  consequence  of  its  low  combining  number;  used  exten- 
sively in  the  colics,  and  diarrhoeas  of  children,  either  alone,  or  com- 
bined with  rhubarb  or  calomel ;  also  in  sick  headaches,  gout,  and 
gravel.  Dose,  gr.  x  to  3j. — The  carbonate  is  given  in  double  the 
dose. 

Carbonate  op  Soda.  (Sodas  Carlonasj  TJ.  S.) — Procured  from 
the  ashes  of  sea-weeds,  in  the  impure  forms  of  kclj^  and  barilla; 
generally  manufactured  from  the  sulphate,  by  decomposing  it  with  car- 
bonate of  lime.  It  is  in  large,  rhomboidal  crystals,  efBorescenty  veiy 
soluble  in  water ;  taste,  alkaline ;  unequal  in  strength.  Dose,  20  to 
80  grs. ; — of  the  dried  salt,  5  to  10  grs. 

Bicarbonate  op  Soda.  {Sodse  Bicarbonas,  U.  S.) — Supercarho- 
nate  of  Soda, — Prepared  by  passing  carbonic  acid  gas  through  a  solu- 
tion of  the  carbonat^  &nd  crystallizing  at  a  low  heat.  Usually  occurs 
as  a  white  powder,  and  contains  some  sesquicarbonate ;  —  not  so  scilu- 
ble  as  the  carbonate,  but  less  disagreeable  to  the  taste.  Given  in  dys- 
pepsia, &c. ;  also  used  in  making  soda  and  Seidlitz  powders.  —  Dose, 
gr.  10  to  3j. 

Carbonates  op  Potassa.  —  Already  spoken  of  under  Diurttin. 
As  antacids,  the  carbonate  is  given  in  the  dose  of  10  to  20  grains; 
the  bicarbonate^  in  from  20  to  40  grains.  —  The  infusion  of  hickory 
aihes  is  sometimes  used  as  an  antacid :  it  owes  its  efficacy  to  the  ca^ 
bonate  of  potassa  which  it  contains. 

Liquor  PUaasm,  U.  S.  —  Solution  of  Potassa  is  an  ezceHeDt  aafc- 
aoid  in  the  diarrhoeas  of  children;  also  in  dyspepsia^  used  with 
bitten. 
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Lime,  (Ca/x,  U.  S.)  —  Used  tupdiomnlly  only  ia  solution,  under 
tbe  waiue  of  lime-wattr  (^Liquor  Calct*^  U.  S.)  ; — made  bj  dissolving 
lijne  in  water,  and  keeping  it  m  welUstoppcd  bottles,  with  a  portion 
of  Unie  undi^^solved,  in  order  that  it  may  be  always  saturtited.  It  is 
colourlesft,  of  an  alkaline  ta^te  and  reaction ;  combines  with  ibe  car- 
bonic acid  of  the  air,  and  forms  a  pellicle  of  tbe  carbonate.  Used 
generally  in  combination  with  fresh  milk,  as  a  remedy  for  irritable 
atomacb,  —  a  tablespoonful  of  each,  taken  every  half  boar.  Exter- 
nally i  in  combination  with  linseed  oil,  aa  a  liniment  for  barns, 
j  The  carbonate  is  used  internally  in  the  form  of  prepared  chaUff  and 
prtpai^ed  otfsUr^$MU.  Prepared  cbaOc  (Crcia  Prmparaia^  U.  S.)i 
ooours  in  the  form  of  small^  white,  conical  maBseSi  insoluble  in  pure 
waier,  somewhat  soluble  in  curlionic-aeid-water.  It  is  astringent  as 
well  as  antacid,  and  is  very  useful  in  diarrhoeas  accompanied  by  acid- 
ity— particularly  in  children ;  dose,  5  to  20  grains,  every  hour  or  two. 
The  Chalk  mixture  {^MUlurm  Cretse),  is  made  by  rubbing  up  chalk 
with  sugar  and  gum,  and  adding  cinnamon- water. — Cbalk  ia  some- 
times applied  externally  as  an  absorbent* 

Prepared  ojf9irr^BheIi$  (T'wfa  Prmparaia^  U.  S.),  are  made  from  the 
eommoQ  sheHa  by  grinding,  Ac.,  as  for  prepared  chalk.  They  differ 
from  it  only  in  containing  a  little  animal  matter. 

6Wi. — The  same. 

The  precipilaied  carbonate  (Calcu  Carbonus  Praetpttatiu^  U*  S.)t 
is  made  by  tbe  reaction  of  carbonate  of  soda  on  a  solution  of  chloride 
of  calcium.     Itisa£uc,  white  powder. 

Ammonta.  —  A  stimulant  antacid,  given  in  aquecns  er  aluobelio 
■olntion.  Tbe  Liquor  Ammcmim  and  tbe  Spirit  us  Amnumim  are 
Bcldom  used  internally,  in  tbe  undiluted  form.  The  Spiritui  AmmO' 
nia  Aromattcui  is  an  excellent  stimuUnt  in  languors,  fain  tings,  flata- 
leat  cuUoj  &c.      CarbotuiU  of  umTnonia  is  also  antacid. 
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Mkbtcinrb  which  destroy,  or  expel  worms  from  the  aliment&ry 
canal.  Some  act  by  a  direct  poison oos  influence  upon  the  worms, 
causing  their  death  ;  others,  by  a  purely  mechanical  method ;  othera, 
agaiti  —  an  the  drastic  cathartics  —  through  the  increaied  amounl  of 
i  eEbalation  produced. 
68 
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Pink  Root.  (^Spigeliay  U.  S.)  —  Prodnot  of  Spigelia  Marxian' 
dica,  aD  indigenous,  herbaceous  perennial,  growing  in  tho  Southera 

States.      The   root   is   the 
Fig.  871.         ^  officinal   part      It  consiits 

of  nnmcroQS  branching, 
wrinkled  fibres,  attached  to 
a  caudex ;  colour,  brownish- 
yellow  externally ;  odour, 
faint;  taste,  sweetish  and 
bitter.  It  contains  a  fixed 
oil,  and  a  peculiar  bitter 
extractive,  which  ia  the 
active  principle,  and  some 
others.  Large  doses  are 
cathartic  and  sometimet 
narcotic.  It  ranks  high  as 
an  anthelmintic,  destroying 
the  worms.  Given  in  pow- 
der and  decoction ;  dose  of 
powder  for  a  child  two  to 
four  years  old,  10  to  20 
grains ;  often  combined 
with  calojnel.  The  infu- 
sion (Jnfus.  Spigdxa,  U. 
S.)  made  with  388  to  Oj. 
Often  combioed  with  senna, 
to  insure  its  purgative  effect. 
The  Extractum  Spu/cliatt 
Senna:  Fluidum,  U.  8.,  is 
an  excellent  preparation ; 
dose,  f  3j-ij. 

WORMSEED.  (Chenffp^ 
dium,  U.  S.) — Seed  of  the 
C.  anthelminticum^  or  Jem- 
salem  oak,  and  also  of  C. 
ambraswideSf  indigenous 
perennial  plants,  growing 
throughout  the  United 
States.  The  seeds  are 
about  the  size  of  a  pin's 
head ;  of  a  greenish-yellow  colour,  pungent  taste,  and  a  peculiar  aro- 
nmrio  odour;  virtues  depend  on  a  volatile  oil.  They  arc  an  excellent 
antheloiintic;.  peculiarly  adapted  to  expel  tho  lumbrici  of  children; 
bc8t  given  as  an  cleotuaiy  with  molasses ;  to  be  administered  for  seve- 
ral sttocea«ive  days,  and  thon  followed  by  a  cathartic;   dote^  Bj-^. 


ANTBSLMIKTIC8. 

Tb6  oil  is  of  A  ligKi  J  el  low  colour,  grows  darker  by  time  j  gtT6D  to 
the  doae  of  5  to  20  dri)ps> 

POMEQEANATB  Baik.  {Granati  Rath'cu  Cortex^  U.  S.)  —  Tbe 
bark  of  the  poniepranato  root  is  powerfully  antbeliiiintio;  tiscful  id 
the  expulsion  of  the  hipe-ttorm;  best  given  iu  decocUoo  raatlc  by 
iMiiliug  :iij   in  Oij  wat^r,  down  to  Oj;  dofie,  one-ihird,  to  be  takea 

cTery  hidf  hour. 

PatDB  OF  GuiNA,  (Azedrrathf  U.  8.) — ^Bark  of  the  root  of  the 
M^^lia  Azederackj  ft  beatitiriil  Iri'e,  growing  in  the  Southern  State*. 
The  Uirk  la  most  powerful  id  ttie  fre«h  state;  tast^,  biUcT  and  tiau- 
MQUt.  In  full  duseH,  it  is  eniettKcathartic ;  overdoses  are  narcotic. 
B«l  given  ID  dcoociion,  repeated  fur  several  days^  and  then  followed 
by  a  cathartic. 

Male  Fkrn,  (Fihx  Man^  U.  S,)  —  Root  of  the  jUpuIt^im  Ftliz 
Miu^  growing  in  Europe  and  North  America,  The  root  is  long,  cylin* 
drical,  and  flexible,  covered  over  with  ihe  remains  of  the  leafstalks. 
As  found  in  the  shops,  it  is  very  apt  to  be  deleriurated.  Colour,  ex- 
ternally, brown;  odour,  feeble,  but  peculiar;  taste,  astringent  snd 
nauseous*  It  is  slij;hlly  tonic,  and  very  astringent ;  also  inthelmio- 
tic  ;  Ui^ed  to  expel  the  tape-worm.  Not  much  used  at  present  Dosa 
of  powder,  3j  to  oiij ;  of  the  oil,  BO  to  40  drops;  of  the  ethereal 
extract,  gr.  x-xx. 

Cowhaoe.  (Muruna^  U.  S.)  —  Legumes  or  pods  of  the  M.  firu- 
rirm^  a  climbiog  West  India  plant.  Tbe  pod  is  about  four  inchci 
long,  shaped  like  an  italic/,  covered  over  with  brown,  bristly  hsirS| 
which  easily  separata  when  handled,  and  produce  intense  itching. 
rW  by  steeping  the  pods  in  molasses  or  honey,  and  then  scraping  off 
With  a  knife*  It  acts  as  an  antbelnjintie  in  a  mechanical  manner,  — 
tbe  spiculac,  adhering  to  the  worms,  causing  them  to  loofto  their  bold 
on  the  iotestine.  Dose,  of  the  electuary,  a  teaspoonful  to  a  table- 
spoonful,  to  be  given  for  sevcnd  successive  mornings,  and  then  fol- 
lowed by  a  cathartic. 

Oit  or  Turpentine.  —  Powerfully  anthelminttc  in  large  doses  j 
particularly  useful  in  expelling  taenia ;  its  purgative  operation  muMt 
be  always  insured  by  combining  it  with,  or  following  it  by  cu»tnr  oil. 
I>o0e,  f iij  to  f  3ij.  In  smaller  do«c8,  it  is  very  efficacious  in  rtmoving 
tbe  ascaridcs  of  children,  to  whom  it  may  be  given  in  combinatioii 
with  castor  oil,  or  else  by  enema. 

• 

TiK.  (Siannum^  U.  S,)  —  Uaed  in  the  form  of  powder,  which  It 
proparcd  by  mching  tin,  stirring  while  cooling,  and  then  passing 
Ihrough  a  sieve;  believed  Cu  act  mcchanioJly ;  used  chiefly  to  expel 
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Inmbrici,  and  tonia. 
ft  brisk  cathardo. 
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Boaei  3j  to  3ij,  repeated,  and  then  followed  b) 


Calomel. — An  excellent  anthelmintic  for  children ;  best  adminis- 
tered by  giving  a  grain  or  two  every  night,  or  every  other  night,  and 
following,  in  the  morning,  with  a  doee  of  castor  oil  and  oil  of  tnrpen- 
tine.  It,  no  doubt,  acts  through  the  agency  of  the  bile  which  is 
poured  out. 

The  seeds  of  the  common  pumpkin  (cueurhiia  pepo),  and  sl  fixed 
ail  obtained  by  expression  from  the  seeds,  have  been  employed  with 
success  for  the  removal  of  tsduia ;  3ss,  repeated  once  or  twice,  is  the 
dose  of  the  oil,  to  be  followed  by  castor  oil. 

KoussOj  (the  flowers  of  Brayera  Anthelmxntxca^  a  plant  of  Abys- 
sinia), are  also  used  in  taenia.  A  decoction,  (Si-ies  to  water  Oi,  boiled 
to  Oss),  is  the  form  of  admioifitration  recommended. 
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PRACTICE  OF   MEDICINE. 


PtSKASES  may  coovenjcntlj  be  divided  into  two  grenl  c1jii«se!i  5/^ac- 
ral  «nd  local.  The  former  mcludcs  thme  which  affect  ihe  whi»I<*  syi* 
teiD  at  tbe  8ame  time;  the  latter  tho.se  wliich  affect  mmxe  pm-ricuiar 
rueture  or  function^  and  iQ  which  the  geuerjil  or  cou«Uiutiuu;il  jihe^ 
noil)  CD  a  lire  odIj  ^econdury. 


CLASS  I. 


GENERAL  DISEASES, 

Tins  class  comprises  all  the  idiopathio  (erenp  togellier  with  tlie  ez* 
anthematous  or  ernptiTe  fevera,  ana  lo  them  we  maj  add  Khcaiuatiani 
aod  Gout. 

FEVERS, 

The  term  Fevfr  is  employed  in  two  different  aetiaes^^-otic  to  denote 
a  peculiar  ptate  of  the  fiVHtem,  which  tiiujr  be  present  in  any  disc.i!«e^ 
and  which  exhibits  itself  chii^fly  by  an  increaao  of  tempemtarc;  rhe 
other,  lo  signify  certain  affections,  in  which  the  above,  with  other 
ayinptoma,  are  usually  present;  thus  we  speak  of  intermittent,  reniir* 
lent,  and  typhus  fevers,  as  ^pecinl  didorders*,  whilst,  in  the  nK»re  general 
"''^Dnae,  we  epeak  of  an  individual  having  /evrr^  as  an  accompanying 
aynjplora  of  a  pleurisyi  a  pmunioriia,  &c.  The  importanc**  of 
bearing  in  mind  the  above  dii^rinrtiun  between  the  application  t>f  lUe 
tertu  **  fever/'  will  be  obvious,  whi^n  it  ia  recollected,  that  tu  many  of 
the  ao-called/rr^-ri  the  tymjUnm  fever  may  be  entirely  absent;  iU\^  ]^ 
fttmiliar  tn  the  cold  stage  of  an  intermittent,  or  tm  a  charactoriiHc  con- 
dition of  fatal  casea  of  adynamic  or  pemiciuua  fevers. 

In  fever?*  there  i«  usually  more  or  less  derangement  of  all  the  fuae- 
lion>^,  the  most  itriking  phenomena  being  &eu»orinl  or  nervous  irt*»gO- 
larity,  inoreaaed  heat  of  skio^  increased  frequency  of  pulw,  and  losft  of 
ap(>etite. 

Various  pfcmnnitory  Rymptoim*  usu;illy  intiuiJife  iisapprntieh.  Tbeaa 
conb^titute  ita  formitia  »tttf/r.  They  arv  a  aenae  of  lassilud**  and  wea- 
09*  imi 
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tincffi;  gonptil  achinit  of  tbe^  bodf»  f^Yight  ebttlmcftA^  nn^  ocfs^mntl 
fa^a c! li e ,  wi tb  dini  q cl i nn 1 1 on  for  food.     Th e»e  ijrui ptom i>  mtty  eont'mue 
for  du}»t  and  Are  snmcHiDeA  vrholly  mWut.     Thf  j  are  mutt  apt  to  qo>  . 
cur  ID  protrfteted  feTert,  0«  the  t^pbni  und  tv^botd. 

The  K'M  ^age  or  thill  ii  the  first  dt?cided  evhieiie^  of  the  exl^l^ndi 
tit  tbe  disorder.  lu  approaeb  is  tometimes  gmdujil,  and  sometiaiof 
Budden^  mnd  it  Tnrloa  much  in  mtenaitj.  The  seosf^tifin  is^  at  teul 
partly,  uervoiw,  though  it  iji  often  ntti^ndpd  with  some  rcdtietioo  of  tli« 
ivinptrature  of  th«  bcidy*     The  ich  aeeonspmy  tt  are  |nirt^ 

of  a  tiervoua  eharaeter.     Ita  d^>^>"«^       verj  Tari»ble,  in   &om« 
not  ext^ifdiDig  a  few  miimtefl;  in  ^Qtinaing  for  bourv,  or 

dujfi. 

The  cnld  stngie  is  gradual??  n  the  Ae<  ''",^<'f  in  which  ibett 

ia  an  actuul  iucreu&e  in  t  f  the  badjt  miu^i  oce^aaallj 

IS  liigh  as  107°;  ^l^jug  ia  an  ioeri^ase  in  tbe  fal^eii 

and  frequency  of  tbe  pulae,  vt  rerverj  mucb  in  this  rei^peol^ 

OiTaj^iimally  roaehing  as  high  160  per  tuiuute.     Tb«ra  li  \ 

also  gcnerjilly  a  fiu^hed  face,  together  with   more  or  less  pain  of  bead, 
and  increase  of  Bensibility  to  light  and  sound. 

The  accretions  are  always  deranged  in  fever;  usually  they  are  dioii- 
Dished,  or  entirely  suppressed. 

The  declinirif/  stage  of  fever  is  frequently  marked  by  tbe  occarreiuv 
of  profuse  evacuations  from  the  skin,  kidneyS|  bowels,  &o. ;  these  are 
termed  critical  discharf/es. 

The  duration  and  course  of  f<;ver  varies ;  it  occasionally  mns  ibroogh 
all  its  stages,  and  terminates  in  a  day ;  in  which  case  it  ia  called  on 
ephemera.  Again  it  may  return,  after  an  interval  differing  in  length, 
when  it  is  named  iutemiittefU,  Again  it  may  partiallv  decline,  and 
afterwards  return  with  its  former  intensity,  when  it  is  called  remittent; 
and  finally,  it  may  continue  with  little  or  no  tendency  to  remiaaion,  ia 
which  case  it  would  receive  tbe  name  of  continued /ever. 

Two  very  opposite  grades  of  fever  exist;  the  one  denominated  the 
injlammatory  (s^nocha  of  CuUen),  marked  by  an  increased  viral  acti- 
vity;  tbe  other,  the  lowy  typhous,  or  adynamic,  cbaraotertied  bj  a 
feeble  condition  of  the  vital  forces.  The  term  synochus  was  oaed  bj 
Cullen  to  designate  a  fever  which  was  in&ammatory  at  tbe  oommeDoa* 
mont,  and  typhous  towards  its  close. 

The  division  of  fevers  into  idiopathic  and  symptomcUic  indicates  a 
difference  in  their  cause.  The  former  term  is  applied  to  those  wblbh 
arise  Without  any  obvious  local  cause ;  tbe  latter  denoted  thW  which 
are  produced  by  inflammation,  or  some  other  local  agency.  Many 
eminent  pathologists  have  denied  the  existence  of  idiopathic  fereiSi 
referring  them  always  to  some  local  irritation  or  inflammation. 

Idiopathic  fevers  are  often  accompanied  by  inflammation; — tbns 
inflammation  of  the  mucous  membrane  of  the  diroat  accompanies  scar- 
latina; inflammation  of  the  cerebral  membranes,  or  lungs,  or  intestinal 
mucous  membrane,  may  occur  f  mboid;  henoesosM  eini> 
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nent  physicians  Have  pi^n^uadf^d  thcm»clvpB,  that  typhmil  i»  not  an  idi* 
opiithtu  fever,  but  that  it  is  symptoinutic  of  a  h>cai  iudiiuituiitioa. 

Ill  a  i»yinpioiiJiitiu  ft*vcr,  th«  local  infljinimfltion  ho^LriuM  fir*! — lii  an 
tdiupalhic  fevcr^  ou  the  cuotory}  the  fevemh  itjinptotiia  bi'^in  fimli 
and  riiu^  ccMUifme  sume  tiiue  before  any  locul  diM,'aae  appearSf  if  it  ap- 
pear ttt  alh 

IdiapMthic  fevers  are  tnosi  coiummity  caojicd  bj  mme  poisoo  whtc'h 
gets  iiitti  the*  blood.  Their  chit^f  kimh  Hre  the  interiuittcbt«  n'ljtituut, 
OC'ntmued,  and  ex:iDtlicm:ii4iit.H;  eacli  nfwhirh  has  niai)j  vurieUes. 

Syniptt^inutio  fcvei'^  may  be  of  an  aeuU*  iriO^toiiuatorv  type,  or  hectio, 
or  typhoid*  Wc  may  observe  here  that  a»  iuterriiitt«;nt  fever  la  aoDie- 
time«*  sy in ptn malic  of  disease  in  the  urtthra,  aud  remittent  fefcr  of 
wufuta  aud  aceuiuulatiaus  of  aunJ^t^  Jo  the  alinietttary  eaiial. 


^yp«* 


1,  IrrUftttve  Fever. 

2,  Mtastmntic  fevers. 
8,  Yellow  fevur 
4  Typli«id,  or  eol«Ho  f«?«r. 
L  Typbaa* 
6.  SfOMll  pox  or  variola. 


cuLSBtviOATioif  or  nvaaa« 

7,  Vaccine  dUraaa. 

8.  Chicken  pox. 
f».  J^teaileft  or  rutid«1» 

10.  i^carUliaa. 

11.  Erjttipelaa. 

12.  Plague. 


BixoQ  '  assuRiea  the  efltab)i«hincQt  of  the  following  diatmot 


I.  THa  Pkriomcal:  Intermit  tents  anfl  rcmittcntt  f^cncralljr. 

IT,  TiiiE  CowriXKKt*:  Com|iri*iing  I,  VcUuw  FwtM  ;  1!,  Tjrphtis  Fcvrr,  Ty- 
bo1*l  nuiJ  (rue  Tvphiis,  llie  K{ii(l«'tiiie  Fefer  of  Uient  Unlriiii,  8'iiiiii1tf  Fevti',  or^ 
phcruera^  lU*lH|t!*iitg  Kevifr  at  Jeiiner;  8,  Ctttarrbiil  k^t&tar,  lnllueti«»;  4. 
bi*Ufni)nia  Tyiilmi^Je*.  SpoUifd  Fever, 

HI.  TiiK  KxAKTMiMAToi'tt:  I,  VBriota;  2^  Maaalaai  $*  Searlalloat  4 
^yBtpv\n» ;  6^  Dcnguft,  etc 

Of  scverul  of  (he^e  there  are  varietiesi  as,  for  tnfttanci?,  «c  may  hu^t 

fijinimitory,  or  congoslive  iulermitlents  or   reniiftifiits.     Suiue  am 

pHgiited  by  eorttogioD^  and  nre  heni.*e  edited  rontaijwui ;  aouie  hav« 

the  property  in  common  tbut  tb^y  are  attended  with  an  eruptive  afTi'ty 

on,  and  are  denominated  erttptiif,  or  tjruHthemdtunit  ft  tens.     These 

e,  in  many  instanced,  interchangeable  teriUM;  moat  ooiitagiutis  feven 

ing  exanthcmatoii8^  and  tno^t  of  the  exaotheiuata  coutagtuaa.     £ttoli| 

iowever,  Ls  dia^tiuct  individually. 

IRttlTATtVE  rCVER. 

By  this  is  meant  i  simple  fever  ariaing  from  any  irritating  eau«9. 
but  unattended  with  local  inflammation.  UatiaHy  its  duration  ia  very 
shorty — from  one  to  Ave  or  eqx  d^y%.  If  it  extend  beyond  this  it  ia 
probable  that  aome  local  inflammation  has  beeu  developed.  It  evincea 
a  tendency  fo  remit. 
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The  sjfmptofM  are  those  of  fevers  gencrallj,  only  milder.  In  in- 
funts  it  uiay  commence  with  a  convuision,  though  this  is  not  very  com- 
mon ;  during  the  paroxysm  there  may  be,  in  them,  drowsiness  even 
approaching  to  coma,  rendering  it  liable  to  be  mistaken  for  hydroce- 
phalus. 

Causei. — Any  cause  producing  irritation.  In  children,  the  causes 
are  more  frequent — such  as  teething,  crude  ineesta,  worms,  &c. 
Hence  it  has  been  called  worm-feoer.  But,  again,  it  is  often  nothing 
more  than  a  symptomatic  fever  depending  upon  some  phlegmaaiai  ts 
enteritis,  pneumonia,  &o. 

Treatment. — A  mild  saline  cathartic,  followed  by  a  refrigerant  dia- 
phoretic. For  children,  a  purgative  dose  of  calomel  is  especially  indi- 
cated. To  allay  nervous  excitement,  which  is  apt  to  be  present  in 
children,  we  may  use  sweet  spirits  of  nitre,  Hoffman's  auodyne,  garlic 
poultices  to  the  feet,  and  the  warm  bath.  If  crude  ingesta  be  sus- 
pected, give  a  moderate  dose  of  ipecacuanha.  The  diet  should  be  low; 
for  children,  cold  gum-water  is  the  best. 

The  convulsions  in  children  are  not  usually  dangerous.  They  are 
to  be  trearcd  by  applying  cold  to  the  head,  and  revriuiives  to  the  feet; 
and,  if  persistent,  by  leeches  to  the  temples  or  behind  the  ears. 

MIASMATIC  FEVERS. 

Under  this  name  it  is  convenient  to  a^nge  three  distinct  fevers. 
Intermiifcufy  remittent,  and  pernicious,  because  they  all  depend  upon 
an  identical  cause,  mianma. 

The  term  miasma  signifies  exholation.  For  want  of  positive  know- 
ledge on  this  subject,  the  term  is  here  used  to  signify  marsh  exhala- 
tiatis.  They  are  known  only  by  their  effects,  all  attempts  to  isolate 
and  analyse  them  having  utterly  failed.  They  have  l)een  suspected, 
but  never  proved,  to  be  due  to  cryptogamous,  or  animal  genus.  The 
concurrence  of  heat,  moisture,  and  vegetable  decomposition  seems  to 
be  requisite  for  their  prr>duction.  The  temperature  must  be  above  a 
certain  point,  and  must  be  continuous  for  a  definite  time.  Thus  in 
Quebec,  St.  Petersburg,  and  other  oorthem  cities,  although  the  heat 
of  summer  is  often  excessive,  it  is  too  brief  to  cause  their  appearance. 
Their  intensity  increases  in  proportion  as  we  approach  the  equator, 
where  they  assume  great  malignancy.  Tbey  cease  to  be  developed 
after  a  decided  frost, — another  proof  of  their  vegetable  origin.  They 
never  originate  in  the  midst  of  the  ocean,  though  often  along  the 
coast ;  likewise  in  low  situations  subject  to  the  overflow  of  rivers,  or  io 
the  flooding  of  meadows.  Cities  are  nearly  or  quite  exempt  fruro 
them.  They  evince  a  great  affinity  for  moisture,  hence  the  greater 
liability  to  exposure  early  in  the  morning  and  in  the  evening,  on  ao- 
rount  of  the  condensation  of  the  vapour  upon  the  surface  of  the  earth. 

Miasmatic  fevers  aometimes  prevail  epithmicaUjf,  a  fact  which  it  ui 
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INTEKMITTBNT    FBTKB. 

I     jiffift^ilt  to  aoeouDi  for     Negroes  are  lew  susceptible  to  their  tnflueaco 

■MuiQ  wbiieB* 

^B  1NT£EMITTENT  FEVXR. 

A  disofter  c^nmctenied  hy  febrile  paroxjsms  roourriDg  at  stated 
■MpicTYuls,  find  hy  tlie  ubi^enoe  i3f  tavcr  belweeD  tlxe  ptifonyeuuL 
^^F  Varitttes. — The  three  inoet  common  varieties  are^ 

1.  The  ijuotufian^  m  which  the  fit  cornea  qq  every  day,  gonemllj  lo 
the  morning,  and  lasts  about  ten  or  twelve  houra 

2.  The  hrtian,  wliieh  comes  OD  alterDate  dajff,  geoer&Jtj  aboai 
noon,  and  lasia  (ill  evening. 

3.  The  quartan,  which  comcn  on  once  in  three  dojg,  usnallj  in  tha 
[ernooEi.  It  haii  the  longest  cold  fit,  but  the  shortest  paroxjum  alto* 
ther.     There    are    aJsn  douUc  quotidiat\»^  having   two   paroiysmn 

ry  day.     DouUe  tertians^  haviop  a  paroxysm  every  day,  but  at 
fii!reut  hours.     Bonietimes  there  are  two  paroxysms  on  one  day,  and 
ne  the  next  :  thia  is  called  a  thj»licQted^  ur  Uuuhk  iertian,     Tba 
ijife  tertian  hat  two  paroxysms  on  one  day,  and  one  on  the  inter- 
fen  ing.     Dr.  Dixon  also  describes  a  ierti'ana  iri^divata^  in  which  rAi^t 
ell  marked  panixysma  occurred  on  exutry  alternate  day.     In  dotUfh 
tirtans,  out  of  three  djuys^  two  have  each  one  paroxysm,  and  iho 
her  none*     Of  all  thc^o  varieties,  the  double  tertian  is  the  only  one 
which  often  occurs. 

A  diBiinetion  is  made  Wtween  the  intn'val,  and  the  intermiasion  of 
ftn  ague.  The  interval,  ia  the  apace  between  the  beginning  of  one 
paroxysm,  and  the  beginning  of  tho  next;  which  in  the  tertian  if 
forty -eight  hours;  the  intfTniif^ion^  ia  the  Etpace  from  the  end  of  one 
paroxysm^  till  the  beginning  of  the  next:  in  other  words,  the  time 
when  the  patient  is  free  from  the  disease;  which  in  the  tertian  la 
about  forty- two  hours.  This  is  also  called  apynrxui.  The  type  of 
the  ft'ver  has  a  reference  to  the  length  of  the  interval.  BeHtdes  the. 
varieries  mentioned  above,  there  are  q\tintaiiBy  iej:tan$f  Of'taHMf  &o., 
lyut  they  are  very  rare. 

St'amnf  n/  otctirrence. — The  qw^iidian  cottimonly  ooeura  in  spring  j 
Ihc  trrtinn  at  the  end  of  summer^  and  beginning  of  fall ;  the  quaitam 
biier  h\  the  fall. 

Sympfomn. — An  intermittent  eonmts  of  three  »t*igc*»: 

1,  The  Cidtl  Mta^jr,  —  This  begins  with  chilliness  and  conatrictian 

the  whole  body;  the  nails  are  blue;  the  skin  li  rough  (rufU  anMe* 

'imr}^  and  there  are  Tiolent  tihiverii»gii,  and  chaitertng  of  ihe  teethe 

bdacbei  and  baekach*',  quick,  email  jrulse,  oppre«SfOtt  at  the  prrcor^ 

dia^  and  sonietimea  Tomiung.     After  ihe^a  bave  lasted  aaoie  ttinei 

there  comes  the 

2d,  or  hot  itatje,  l>e ginning  with  flushes  of  heal,  which  gradually 
create,  till  the  i^kin  brcomes  very  hot  and  dry,  the  face  flushed,  tho 
mples  throbbing,  and  the  pube  full  and  fre4ULnt.     After  a  duration 
if  from  three  to  eight  bourS|  cotoes  the 
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3d,  or  sweating  stage.  —  Perspiration  begins  on  tbe  bead  and  face,  ' 
and  becomes  profuse  all  over  the  body;  and  the  urine  deposits  a 
copioos  lateritious  sediment.  Now,  in  uncomplicated  cases,  tbe  patient 
feels  well,  but  weak,  till  the  next  recurrence  of  tbe  fit.  iometimcs 
one  of  the  stages  is  wanting,  as  for  instance  tbe  cold  stage ;  this  for  w 
is  called  a  dvinh  ague.  Sometimes  the  fever  is  wantinor,  or  has  no  i- 
ralgic  pains  substituted  for  it.  The  sweating  stage  is  also  sometim  s 
absent,  or  is  supplied  by  copious  urination,  or  diarrhoea. 

Causes,  —  Marsh  miasmata  are  tbe  essential  causes,  though  cases 
incidentally  occur  which  are  not  traceable  to  this  cause.  The  disease 
does  not  proceed  from  lands  which  are  inundated,  as  much  as  from 
those  which  have  been  flooded  and  are  drying.  It  is  more  virulent  in 
hot  climates  than  in  temperate  —  in  low  situations  than  in  high ;  the 
upper  stories  of  a  house  being  much  more  healthy  in  aguish  districts 
than  the  lower.  It  is  carried  about  by  winds,  but  interrupted  by 
trees ;  and  is  always  more  dangerous  by  night  than  by  day.  It  is  far 
more  likely  to  attack  persons .  exhausted  by  fatigue,  intemperance,  or 
lllncES,  than  the  healthy :  these,  therefore,  are  predisposing  cau9e5. 
Cases  sometimes  occur,  which  proceed  obviously  from  some  temporary 
irritation,  such  as  the  introduction  of  instruments  into  the  urethra,  in- 
digestible food  in  the  stomach,  worms  in  the  intestinal  canal.  Sic. 

Treatment  in  ordinary  cases. — In  most  cases  it  is  well  to  commence 
with  an  active  cathartic,  such  as  the  comp.  cathartic  pill,  so  as  to  clear 
the  bowels.  If  the  stomach  is  very  foul,  an  emetic  may  be  used, 
though  it  is  not  essential.  During  the  cold  stage,  warm  drioks  of 
tea,  or  wine-and-water,  if  the  patient  be  feeble,  or  addicted  to  its  use, 
hot  foot-baths,  warm  bed,  frictions  of  the  spine.  The  tourniquet 
applied  to  the  leg  and  arm  of  the  opposite  side,  has  also  put  an  end  to 
the  cold  stage.  Opium  has  also  been  used  with  excellent  efl^ect. 
During  the  hot  st^ge,  cool  drinks  and  refrigerant  diaphoretics;  al\cr 
the  sweating,  let  the  skin  be  rubbed  dry  with  warm  towels. 

When  tbe  paroxysm  is  over,  begin  with  some  antiperiodio  remedy, 
to  prevent  its  recurrence.  The  best  is  sulphate  nf  qutninc,  of  which 
from  two  to  four  grains  should  be  given  every  four  hours,  either  in 
pill  or  in  solution  with  a  few  drops  of  dilute  sulphuric  acid,  until  from 
twelve  to  twenty-four  grains  are  taken  in  the  apyrexia.  Under  some 
circumstances,  it  may  be  necessary  to  administer  the  whole  dose, 
either  immediately  before  or  after  tbe  paroxysm ;  as,  for  instance, 
when  the  apyrexia  is  exceedingly  short,  as  in  the  quotidian.  Upoo 
the  whole,  however,  it  is  best,  if  possible,  to  introduce  it  into  the 
fystem  gradually. 

The  remedy  should  be  continued  in  gradually  decreaiiing. doses,  for 
ten  days  or  a  fortnight  after  tbe  last  fit,  as  the  complaint  is  very  apt 
to  return  on  the  seventh,  fourteenth,  or  twenty-first  day  after  the 
attack. 

If  the  quinine  if  rejected  by  an  irritable  stomachy  it  may  be  in- 
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jccted  into  the  rectum  in  solutba  in  distilled  witor,  with  a  draf»  or 
two  of  laudiinum  \  or  applied  endermtcully  to  the  epignstrium. 

If  the  quinia  canoot  he  procured,  or  if  it  dues  not  produce  good 
cffecta,  tbe  next  best  remedy  is  Ft^wlers  SDliition^  in  dot^es  of  Hv. — x. 
ter  die*  Olber  remedies  are,  wiHoir  bark,  piporinei  sulphate  of  iino^ 
amntofiiay  sulphate  of  copper,  tinct.  of  sage,  and  all  the  vegetable  bit- 
ters and  astrinsenta;  but  ihey  are  much  inferior  in  virtue  to  the  qui- 
nine. The  RuTphate  of  cincbonia  has  recently  been  subt^tituted  for 
f|uioinc,  in  the  same  doses.  It  is  ehea|>er  and  apparently  equally  cffi- 
cac'ious< 

Ofttuhi  given  in  a  full  dose  sometimes  puts  off  the  fit,  if  given  just 
before  it  is  expected ;  and  it  is  aldo  of  great  use  to  shorteu  the  hoi 
stage, 

BfooiJhning^  in  the  cold  stage,  was  reeorofuended  hj  Dr*  Maekintosbj 
but  in  ordtuary  cases  is  now  repudiated  by  most  physiciaDS*  It  roay» 
however,  be  neecB^ary  in  the  violent  agues  of  hot  climates,  when  there 
is  great  internal  congestion,  or  deliriuin  and  cerebral  excitement. 

The  grent  congestion  in  the  abdoininal  reins  which  occurs  duriu|^ 
the  cold  stage^  is  very  apt  to  proiluce  e n large m en ta  and  induration  of 
the  liver,  and  especially  of  the  spleen,  the  tumour  formed  by  which  is 
eoni manly  cilled  utjue  cokr  ;  and  the  obstruction  to  the  venous  circu- 
liitiun  caused  by  these  U  liable  to  induce  dropsy. 


REMITTENT    FEVEEtS. 
Syo.— Billou  firtrvr.^Billooi  reaiUimt  firvtr. 

In  this  form  of  fever,  the  febrile  phenomena  evince  striking  cxacet^ 
bations  and  remissions,  one  paroxysm  occurring  in  tbe  twenty-four 
hours.  It  difrers  from  intermittent  fever  in  the  intermi&Mon  not  being 
complete.  It  is  caimrd  essentially  by  mar^h  miasmata.  It  is  mnet 
common  in  the  middle  and  southern  sections  of  tbe  United  Stateflt 
although  it  occurs  in  all  parts  lying  between  the  northerti  lakes  and 
the  Gulf  of  Mexico.  Tbe  localities  that  it  most  frequents  are  tbe  vil- 
leys  of  streams,  the  borders  of  lakes  and  ponds,  the  neighbourhoods  of 
marshes,  and  the  western  prairies.  The  seasons  in  which  it  occurs  are 
tbe  summer  and  autumnal  months. 

Stfmptom*. — For  several  days  previous  to  the  invspion,  the  patient 
complains  of  uneasiness  at  the  epigastrium,  ta^iitude,  pains  in  the 
beck,  limbs,  and  bead,  and  restlessness  at  night  The  invasion  is  mU 
tended  by  coidncss  of  tbe  surface,  and  frequently  by  shivering ;  this 
eoldncee  is  soon  superseded  by  heat,  by  febrile  flushes,  or  by  oltenim- 
lions  of  heat  and  cold,  by  nausea,  and  oocasionally  by  vomiting.  Thv 
pains  in  tb^  bead,  back,  and  limbs  now  become  aggravated  ;  the  mouth 
11  clammy  and  dry ;  tbe  tongue  white  or  loaded ;  the  surface  very  bol 
iiid  parched ;  the  face  fluahed ;  and  the  pain  of  the  bead  alitndud  by 
a  feeling  of  distension  and  throbbing,  often  passing  into  delirium,  The 
pulse  is  fullj  hard,  and  frequent;  thirst  is  urgent ^  tbo  bowels  coodti* 
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paled ;  and  the  urine  Bc&ntj  and  bigb-c<)loiired.  There  m  xamHf  \ 
or  less  epigastric  tenderness,  with  Dtnseti,  and  often  TomiUng.  Tbi 
Bytuptoois  generally  contiaue  from  about  ten  or  tvelire  to  eigbtdfo 
hours,  wheu  perFpiration  breaks  out ;  the  pnlae  f&lls  in  frequency  and 
atrengtb  ;  delirium  disappears,  and  the  irritability  of  the  slomacb  Mb« 
sides;  there  is  merely  a  remission  or  abatement,  but  no  intermiiaiM 
of  the  febrile  ajmptoms.  The  remission  is  exceedingly  variable  in  ^ 
fatioDy  in  some  cases  not  lasting  more  than  two  or  three  boura,  ia 
others  a  whole  day ;  being  shorter  or  longer^  oocording  aa  ibo  type  of 
the  fever  may  be  quotidian  or  tertian.  Another  paroxysm  tbeti  oe^ 
ours,  but  generally  without  any  chilly  running  the  same  course  and 
ending  in  like  manner,  each  suocessive  exacerbation  becoming,  gtn^* 
rally,  more  severe  and  protracted,  and  each  remission  less  decide^L 

The  symptoms  become  now  more  violent.  The  remissions 
pear ;  the  skin  becouics  dry  and  harsh,  or  moist  and  clammy;  th 
small  and  irregular ;  the  tongue  black  and  crusted  ;  and  the  va 
and  pain  at  the  epigastrium,  more  constant  In  the  most  nnl 
able  cases,  yellowish nesa  of  the  skin  occasionally  supervenes, 
bowels  become  irritable,  the  evacuations  being  watery,  greenish,  a&^, 
at  last,  almost  black.  The  untie  is  scanty  und  higb -colon red,  or  aomo> 
times  of  ayellowii^h'brown  colour.  The  headache  is  intense,  accomffr 
nied  often  by  veriigo,  tinnitus  aunum,  and  delirium. 

The  disease  luay  run  on  thus  for  a  time  varying  from  the  acreolb  to 
the  hftcenth  day,  when  it  either  declines  with  a  profuse  per^pintig 
a  diiirrhcoa,  or  a  general  subsideoco  of  all  the  symptoms,  or  eUe  it 
oti  to  a  fatal  termination.     Sometimes  it  terminates  in  an  intennitten 
at  others  in  a  con  tinned  fever. 
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This  form  differs  but  slightly  from  the  foregoing  in  its  Bjmf 
und  courii^e.     Violent  determination  to  the  brain  characterizes  the  ' 
niencetneDt  of  reaction  in  this  variety ;  and  inordinate  aflection  of  I 
mucotis  stirfacesj  the  more  ad vaDoedf  stages. 

OOHOBSTITl,    Oa    ITALIOirAVf    BBMITTIlft, 

This  is  one  of  the  severest  and  most  fatal  of  endemio  levers, 
its  name  implies  tlie  disease  is  of  a  malignant  type  from  the  ( 
meot.     It  probably  owes  its  pet'uliarities  to  the  intensity,  or  oon 
tration  of  the  febrific  poison.     The  great  danger  here  is,  that  whee  i 
patient  is  raised,  perhaps  with  great  effort^  out  of  the  paroxysm, 
pracLitioner  may  regard  it  as  incipient  convalesceooe,  and  Dcgleet 
precautions  necessary  to  ward  off  the  next,  which  may  prafb  £ital« 

Anatomical  dmracteri.  —  Inflammation  of  tha  stomach  and  [ 
ia  perhapi  the  most  frequent  lesion.     The  glands  of  Brunner  are  ofl 
much  developed,  but  Peyer*s  glands  are  unchanged.     The  membrattai 
•f  the  braio  are  sometimes  inflamed^  and  sometimes  there  is 


iioo.     Tho  liver  \s  otien  enlarged,  riiar«  or  Um  M>i>«nod,  ftod,  aooonl* 
tog  to  Dr.  Stew&rd&on,  of  a  bronze  gr  aUta  eolouir.     The  spleeu  is  abo 
!      tnUrged  aod  softeoed. 

C(/mpUcationi.  —  Gantro-duodcnitu  is  among  the  earUcMt  com  pli- 
cations of  rcmitbetitd ;  in  the  more  iidvaoced  stageB,  dtf$eftt€rtf  occa- 
siooaily  comes  on.  Diseases  of  the  liuer  and  spleen  are  conimi^D 
•Itetidants  on  remittents*  Defrrmimiiton  of  bhotl  to  the  brain  often 
oocars  earlj  in  the  more  severe  form^^  especially  in  that  form  of  re- 
oiittdot  fever  which  oocurs  during  the  boat  of  fiummer^  and  in  large 
I  oitiia*  In  temperate  climates,  reniitteutji  are  frequently  asaooiated 
I       with  bnmchiaf  or  pulmonary  afftrtiom. 

Treat ment,  —  It  was  formerly  i\m  pmctico  to  commenoe  with  an 
emelic^  but  this  i^  not  required  except  there  be  indicaliofts  of  crude 
ingesU  or  an  accumuUtion  of  bile  in  the  stomach,  as  shown  by  fro* 
quent  retcbing8|  and  a  bitter  tasi^  in  the  mouth. 

In  all  oases  an  active  cathartic  is  indicated ;  calomel  is  the  beit,  in 
the  dose  of  ten  to  twenty  grains,  for  an  adult,  to  be  followed  in  tho 
course  of  four  or  tive  hours  by  some  mild  purgative;  or  else  it  may 
be  combined  with  jalap  or  rhubarb;  or  the  eomp.  cathartic  pill  may 
be  substituted.  If  the  bowels  are  very  obstinate,  purgative  enemata 
I  should  be  used.  After  Uiorough  evacuation  of  the  bowels,  gentle 
itLtadve^  only  are  required. 

Bletding  is  only  to  be  employed  In  oases  of  aolual,  or  threatened 
!  loflatiimalioDi  or  active  congestion.  It  cannot  cure,  or  shorten  the 
|^^et?tfr«  Often  topical  bleeding  may  bo  preferred. 
^H[_  Dtaphore(ic$  are  always  indicated  in  the  hot  stage,  the  ejfrrpuctmff 
^HpraMyAi  is  the  best,  especially  in  an  irritable  condition  of  the  BUy 
^^■ttaoh;  it  may  be  advantageously  combined  with  tartar  emetic  snd 
^^aweet  spirits  of  nitre;  or|  the  antimonial  may  be  used  alone,  if  the 
atomach  will  Lear  it.  The  netttral  mixture  and  spirits  of  miudererua 
I       are  also  employed. 

{  If  the  disease  runs  on  beyond  the  seventh  day,  it  will  he  proper  to 

^■pive  calomel  or  blue  piJl,  so  as  to  produce  gentle  salivatioUi  and  l)over*s 
H^owdt!r  at  night. 

'  Ordinary  cases  osualJy  recover  under  the  above  treatment,  but  the 

best  plan  is  to  cut  short  tho  disease  at  once,  by  means  of  quinine,  as 
soon  as  a  decided  remi^ion  occurs;  at  which  time  from  12  lo  24  grs* 
ahonld  be  given.  When  a  paroxysna  of  great  violence  has  been  sub- 
dued, and  there  is  danger  that  the  next  may  prove  fatal «  recount 
hould  be  had  to  the  sulphate  of  quinia,  no  matter  how  short  or  iot- 
irfect  the  remi^ion  may  be.  The  quantity  must  be  sufficient  to 
ring  the  system  under  its  influence  before  the  next  paroxysm.  The 
pmedy  should  be  continued  until  two  daily  paroxysms  have  been  pre- 
Boted ;  after  which  the  patient  may  be  considered  safe.  Cold  spong- 
ing is  often  very  refrt^hing  to  the  patient,  but  should  be  diaeootinoed 
*'  he  com  plain  of  cbillinoas.  Any  complication  that  may  be  present 
1  r^uire  distinct  treatmeiit,  iooording  to  the  organs  that  art  aJTected 
70 
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Daring  convalesoenoe  gentle  tonk9  may  be  arimioittereJ. 

In  the  infliimmatorj  form^  quinine  cannot  he  used ;  itva  miuii 
lisiQce^  tben,  ii^  upon  calomel  in  large  doses^  as  a  sedaLive^  mud  ft  \ 
ral  aDtipblogistic  treatment. 


INFANTILE   REMITTENT   FEVER. 

This    disease,   though    tiot   of   miasmatic    origin,  is   eonvertienll 
treated  of  in  this  place.     It  osuallj  attack<%  obildren  from  nine  or  1 
months  to  twelve  or  thirteen  jeara  old.     It  generally  ariar'S  fraoj  er 
in  diet,  and   accumulation  of  morbid  matter  in  the  primsc  vise, 
may  also  arise  from  oliscurc  miasmata.      Waiters  in  the  three  ImI  c«I 
turleM  imputed  this  fever  to  worms,  hence  the  term  ^* nrorm /fv^r i' 
but  the  presence  of  worms  Is  rather  a  complieauou  than  a  cause 
the  affection, 

tS^mpfoms, — ^Tbis  affection  coiumenoes  gradually;  the  boweU  Wta 
irregular,   generally   costive,    but    occasion  ally  relajted   and    irnttt^ 
The  child  becomes  feverish  and  drowj^y  towards  eveniopr»  but 
rally  eeems  pretty  well  in  the  morning.     The  appetite  is  irariaU^ 
the  pul^e  rangca  from  100  to  140 ;  and  the  tongue  ia  loaded.     Afif 
tbeso  symptoms  have  lasted  for  several  days^  a  dii^tinct  chill  or  ri^ 
is  sometimes  observed;  vomiting  ensues;  and  a  more  violeot  paroxys 
of  fever,   drowsiness,   Hushed   cheeksi   and    shooting    ^luiiis    thrvu| 
the  abdomen  and  bea^d,  follow.     The  child  constantly  picka  it4  li^ 
and  nose ;  and  occasionally  stifToess  of  the  neck,  great  sensibilily  < 
the  general  surface,  and  tenderness  in  the  course  of  the  spine, 
observed.     In  the  more  advanced  stages,  the  ingesta  are  either  throi 
off  unchanged,  or  passed  undigested  from  the  bowels.     Id  veryyo 
children,  convulsions  come  on  ;  in  ihnse  of  more  advanced  age^  do 
riuui  often  attends  the  night ejcacerbatioua.     This  is  the  most  coom 
form  of  the  disease. 

Acule  varietif,  —  This   form    may   oocur   rather   suddenly. 
bowels  arc  irregular,  commonly  c<»stive;  the  evacuations  arc  morb 
And  offensive;  the  urine  turbid,  pale,  or  milky;  and  the  ton^e 
londed,  especially  at  the  base.     Fever  supervenes,  and  is  ushered 
by  rigors  or  obtlls,  the  child  being  hat  and  restless  at  night      Duril 
the  exaoerbations,  the  child  is  drowsy ;    and  if  it  sleeps,  tDoanin 
iinrtiDg,  and  even  screaming,  or  incoherence,  ar<i   obte4*rved; 
times  with  vomiting,  there  is  flatulent  distension  of  the  abdooie 
accelerated  breathing  and  cough*     The  face  is  usually  flushed  ; 
abdomen  and  palms  of  the  hands  hotter  than  other  parts  of  the  ^d] 
and  the  pulse  varies  from  120  to  160,  according  to  the  age. 
Bionally  the  paroxysm  terminates  in  a  slight  perspiration,  wl) 
often  partial;  the  child  falls  into  a  quiet  slecp^  and  the  puLse  sinks  In 
frequency. 

I)iar/iiottts, — In  infantile  remittent  fever  the  cerebral  symptom?'  i 
not  appear  until  near  the  close  of  the  disease  :  '"  ^^'^Irocephalu*,  thq 
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in\  Aiiubly  oocur^before  tbe  eud  of  the  fir»t  week,  and  oftenrinifta  sooner. 
The  ueculeraiiun  of  the  pul»ti,  the  reuib^lariti  uud  the  dimTboea,  which 
are  41]  vuyA  cuui^iuiit  symptoms  of  iiiiiiutile  remittent  fever^  will  serve 
to  dis^tiuguisb  it  hum  ui^ute  hjdruccpbktlus,  ju  wlitcb  the  bowels  are 
always  euustipated  fruui  ibe  cummcucemeut  of  the  dit^ensei  aud  the 
puW  occatiiotiallj  slow. 

(Jhruitk/urm  of  mmitlenL  —  Tbia  form  either  makes  its  approach 
iiii^iditiiisly  or  fullows  tbc  scute.  The  child  wastes,  the  abdoiueti 
criUrgeif^  tbe  breath  1^  ofTeDsive,  soil  the  strfiigtb  fails.  The  tongue 
is  wliite  or  loaded,  but  mois^t,  and  has  often  a  at  raw  berry  •I  ike  apprar- 
aoce  ]  tbe  KiwelM  are  gt:^nerally  eostivej  aDd  the  evacuations  are  aiwiiya 
uiibi'uUby.  The  pul^e  is  usually  about  lUU  10  the  duy,  but  riM^^s  to 
140  ia  ibe  cveidfig.  There  u  generolly  one  exscert/atiou  in  tbo 
twenty-four  hours,  tind  it  seldotn  tippcurs  before  eveuiogi  lasting  until 
uioruiug,  and  lerniinuting  in  sweatij.  U  the  dijtease  be  not  removed, 
lyntpunitic  distension  of  the  abdomen,  emaciation^  hsrsh  diseoloratioit 
of  ibe  f<ikiu,  eoiarged  mesenteric  gl  a  a  ds<,ubrooic  diiArrhcea,  and  lieobei^'y 
bupLTvene. 

1  his  alfection  is  liable  ta  be  mistaken  for  chroDio  inflammaLioa  of 
the  pia  mater  in  children. 

TnaifHcut. — If  the  aflfection  be  acute^  tnd  the  child  strongs  leeches 
should  be  spplted  to  the  tpigastrium,  calomel  atid  ipecttcuauba  ou-^ht 
to  be  given  at  nigh  I,  and  a  mild  aperient  draught  in  the  moriMOg. 
If  the  bowt'ls  are  not  evacuated  by  these  meuufci,  ao  enema  should  be 
given ;  ei|uul  parts  of  castor  oil  and  oil  of  turjicntine  in  water-gmel 
form  the  t>c^t  enetna  in  the^e  cases.  The  calomel  and  ipecac,  powder 
ahuuld  be  repeated  every  uight|  or  on  alternate  nights  ^  aud  a  purga- 
tive liiiiture  be  given  in  ibe  morning.  When  the  evacuations  ha?a 
been  improved  by  these  means,  mild  tonics  may  be  employed;  of 
these,  the  infusions  of  L^inebona,  cascarilla,  and  of  valerian^  form  the 
best;  siimubting  liniments,  aud  other  counter-jrritaota,  should  bo 
applied  to  the  abdomen.  The  /oot-l/tjth^  some  mustard-flour  being 
added  to  the  water,  will  be  fuund  useful  at  bed- time.     Small  dotes  of 

ulphate  of  quinine  may  be  exbibiteU;  and  if  the  disease  asaumo  the 
lyuatnie  form,  small  doses  of  chlorate  of  potassa  in  an  infu«^ion  of 

'alcriiin  or  of  cinchona  may  be  given  with  advantage.     Change  of  air, 

peeiu I ly  to  a  dry  and  elevated  situation,  should  be  recommended. 

srm  clothing,  frictions  of  the  surface,  and  light,  but  nourishing  diet, 

are  also  very  benL^tictaL     During  the  complaint^  farioacea^  and  weak 

roth|  are  the  most  suitable  fotid.     Where  the  disease  has  producni 
lesiitterio  obstruction,  small  dosea  of  iodide  of  pota£%ium  may  be 

inhibited.     Whcu    cuuvalescence   is  established,  the    iodid.  ferri  or 

Uuihsm's  tinct.  will  be  found  ttseful  tonicfl, 

nt;CT10   VEVKR. 

H'  19  a  rvmittent  fever,  rartl^^  if  tvtr,  idlopafhic^  and  fiot 

4f  iiii  i  1      I      I  igin,  but  depending  upon  some  local  sotirce  of  irntatic^fi, 
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e^pecmllj  if  attended  with  qd  exhausting  dbcbarge ;  ^rhapi 
from  ibe  abBorptioD  of  diseased  ftecretiona. 

S^mptfifntt,  —  Hectic  fever  ii  attended  with  great  and  inc 
debility,  a  weak^  quick,  and  rather  hard  f^tiUe^  burricd  respire t 
tooy  exertion,  aod  increased   beat  of  the   skin.     The  exjicerb 
which  are  at  tmt  slight,  soon  become  more  evident^  particularity 
evening;  are  preceded  by  a  alight  or  uiaiked  chill;  are  atli'nd 
iticreised  heat^  which  is  most  evident  io  the  hands  and  fiu^e, 
U'ing  at  tirst  dry ;  and  terminate  in  a  free,  profuse  perspirmUon,  fsj*! 
uiuJly  the  evening  paroxysm,  which  subsides  in  this  manner  early  " 
the  mornitig.    The  bowels  are  at  first  costive^  but  fi^oon  become  rcbxc 
II nd  colliquative  diarrhoea  comes  on  :  the  urine  is  varion8,  generally  | 
IS  pule,  and  does  not  deposit ;  more  rarely,  it  Is  higb-culouredt  au 
)it?lds  a  lateritioug  sediment.      While  there  is  a  general  pallor  of  tfe 
surface,  the  cheeks  present  what    is  very  aptly  styled    the  *'  hcct| 
blush/'     As   the  disease  advances,  the   whole  frame  becomes  en 
€iated;  the  eyce  are  sunk  in  their  orbits,  but  arc  brilliant  aad  expr 
fiive ;  the  ankles  and  sometimes  the  legs  are  ocdcmatoua,  and  the  ble 
is  feverish   and   disturbed.     At   last,  the   diurrbcea  and   colli quati« 
uwcats  become  more  abutidant,  the  respiration  more  hurried,  and 
dehility  so  great  that  the  puticut  expires  while  making  some  sUg| 
fxcrtion. 

Trratment.  — This  must  essentially  depend  on  the  cause  or  path 
Idgicul  state  which  occasions  the  hectic  fu^cr.  Where  there  is  disea 
of  the  digestive  muoous  merabmne,  the  treat meui  cunBiais  ia 
attention  to  the  diet,  in  improving  the  condition  of  the  ^ecfitioua,  i 
the  admtmstratiou  of  mild  tonics,  and  the  occusiouiij  ex  hi  bit  tun 
attline  refrigerant  diuretics,  and  diaphoretics.  Gentle  ahtringv&a 
mineral  acids,  &c.,  are  useful.  Of  the  acids,  8iil|tburic  given  io  iiifd 
sion  of  roses  is  U}  be  pi^eferred.  Anodynes  in  the  form  of  ooniua 
byosciamus^  and  bumulub  or  opium  are  occasionally  given. 


PEIINICIOIIS   FEVER. 
8jit.— OongcBtiTa  IbVcr.'— -Pcrtdrioui  lutfrmlttent— Pcmfclotit  rvmlttriiL 

This  term  should  be  restricted  to  an  affection,  in  which   there 
great  and  sudden  prostration  or  deprivation  of  the  nervous  power;  or, 
to  use  a  customary  phmsc,  in  which  the  innervation  is  extreiuely  ■i»d 
moat  dangerously  defective  or  deranged,     (Wood.) 

J'his  iiiodificution  of  miasmatic  fever  may  be  intermtttent,   rcmi 
tent,  or  continued.     It  is  only,  however,  when  of  two  or  thr«e  dii, 
duration,  that  it  can  be  called  eoutinued,  for  if  the  disease  persist. 
will  almost  certainly  become  paroxysmal.     Moat  frequently  it  is  inter 
luittent  or  rcniittent,  the  last  most  commonly  according   to   Dixon; 
and  aUhough  often  a  quotidian,  is  more  frequently  tertian  in  its  ty 

Sj/mptoms, — In  some  ca»es  the  organic  functions  are  most  affi-cti 
tbt^n  the  evidences  of  disease  are  presented  chiefly  in  the  organa 
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digestion,  reitpiruUoDi  circubiioni  calQrifi«.*atioii|  and  secretion.  Iq 
oiber  ca^e^  the  blow  falls  up  ^n  tbe  ikuimal  functions^  ibeo  the  brain  il 
the  or^ttu  umai  affected.  Of  the  orgartie  funrliuim,  sometimes  otic  is 
9elcr^ted  ill  prt'ttTeiice  to  the  rest.  Thua  the  force  of  the  morbific 
c«u»s  tip(>earB  to  full,  io  some  in^^latices  upon  the  heart,  m  oth«ni, 
upi^Q  the  alimeoiary  caual,  in  others  aguiu^  upoD  the  aurfiice  of  the 
Urtly^  cither  iq  its  fuoctioo  of  secretion  or  culorifieatioo. 

Sctinetitues  it  approacbea  tike  an  ordinary  iuterniiltentf  at  oth^rai 
with  its  own  peeuljar  feiiturue).  It  umy  i>cour  at  any  hour  of  the  day 
or  nij£ht. 

When  the  disease  ia   fully  formed  and  eiiets  primnnly  in  the  or- 
ganic fuuettoufi,  the  fuce  and  hands  are  of  a  livid  palene^^^  the  feaiurew 
ahrunk  and  expresi^ive  of  niarm,  the  skin  contracted  and  ahnvelled 
tiki*  a  washerwomuo's,  the  extremitieSi  the  trunk^  and  Fometimes  even 
the    breath   are   cold.     Ttie   surfmce   is,  at  time^,   moistened   with  a 
clam  my  ficrspinitioni  or  buthcd  in  »  profuse  sweat.     The  tongue  in 
pale  and  cold, some ti in e^  dry*  sometimes  uualtered  ;  there  it  epiptstrio 
teuderneas,  with  great  iuternul  heitt  and  intense  thirst.     Nausea  and 
iiiC6.'«ant  \omiiing  are  pnsent,  with  con  8  ti  put  ion,  or  tbe  reverse.     In 
the  latter  case  the  discharges  con^i^t  of  bloody  eeruiD,  someiimea  of 
bltKKl,  either  coagulated  or  not.     Tbe  respiration  ia  char&oteristit^f  the 
breathitig  consibtu  of  deep  sighs^  and  with   two  inj^pimtory  efforts  to 
^^^e    eitmrtttion.     Sometimes    it   is    hurriedy   irregular,  and    panting. 
^^nbe  pulae  is  smaU,  irregular,  fiometimea  corded,  but  ofteoer  feeble, 
^HputtiTiDgt  and  »ometimea  intermittent.     It  is  almost  always  fn^fuent^ 
^Hkinounting  to  as  much  ns  120  or  even   160  in  a  minute.     With  all 
^^■laese  synipt«»mi<i  there  is  great  restlesanesfi  the  patient  attempting  to 
|^|prii>c  from  hit$  bed  to  reach  the  door  or  window. 
f  The  above  «yuiptoDiK  are  those  which  accompany  the  chiM 

f  The  duration  of   the   paroxysm  varies;  sometimes  it  will  extend 

over  two  or  three  d;is»,  mitigled  with  attempts  at  reaction^  soinetimea 
it  will  last  but  a  few  hours,  and  then  reaction  comes  on,  though  iu  no 
I        degree  et^uikl  to  the  preceding  depression,  and  the  patient  lecms  aa  if 
I       iibout  to  be  restored  to  health.     At  other  times  a  slight  degree  of 
I       feTtr  remains;  it  is  only  a  remission  that  has  taken  place;  again,  ii 
may  apprtiach  more  to  an  iuferfumi^m. 

If  not  arres'ed,  the  same  truin  of  ^ymptoma  recur*  the  next  day 
or  the  dxi^  idWr  with  increased  vkulcncCf  the  i^econd  paroxysm  often 
1        proving  f^tu},  though  aometimea  a   third   occur*,  before  death  takes 
place. 

Sometimes  the  whole  force  ia  ftpeot  upon  the  hemrt,  then  the  pro- 
minent phenomena  are  those  of  excessive  prostration  of  the  ctreula- 
I  lation.  In  some  eases*  coldness  ts  the  prominent  £ympt4)ro  ;  in  oiberp 
^Bpo  i^niinary  intermittent  paroxysm  runs  it«i  eourf^e  and  ends  iu  profuf^e 
^^Bnd  exhamiting  fter^pimtion,  during  which  the  pernicious  aymptomt 
^^■ppear.  When  the  animal  fut)eUun8  are  affected  the  p^iroiifim 
^Baoallr  beginct  with  drowfrincsa^  loea  of  inemoryi  confuAiou,  gradually 
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passing  into  deep  coma,  or  an  apoplectie  state  with  Btertoroiia  respi- 
ration. INilse  full,  and  either  faster  or  slower  than  in  health.  Sonie- 
times  convulsions  are  present.  In  some  cases  coma  is  preceded  by 
deliriam. 

Cause. — ^The  cause  is  nndoubtedljr  the  same  as  that  of  ordinarj  in- 
termittents  and  remittents.  What  it  is  that  gives  rise  to  its  pcculiHr 
character  is  unknown ;  probably  a  more  intense  action  of  the  poison, 
or  a  greater  susceptibility  to  its  influence.  The  danger  does  not  sHm 
fn»ni  the  cm^gestifm^  but  from  the  want  of  inmrrvatitm.  Its  loca1i(i<'s 
diflfer  from  those  of  ordinary  bilious  fever ;  while  the  latter  occupy  thf* 
table  lands,  the  pernicious  fevers  prevail  especially  in  the  low  landi 
skii-ting  the  rivers. 

Froynons, — Exceedingly  unfavourable ;  three-fonrths  of  the  case?, 
when  not  properly  treated,  die.  Sometimes  whole  settlements  are 
swept  off  by  the  disease.  If  seen  during  the  first  or  second  paroxysm 
the  danger  may  be  averted. 

Treatment.  —  The  first  indication  is  to  bring  about  a  reaction  as 
speedily  as  possible.  One  of  the  most  obvious  remedies  is  artificial 
heat  \  sinapisms  to  the  extremities  and  abdomen,  or  along  the  spine, 
and  frictions  with  turpentine  or  cayenne  popper  should  be  used. 
Opium  is  useful  for  its  stimulating  and  anti-emetic  properties,  and  fur 
its  influence  in  arresting  alvine  discharges;  it  is  best  administered  in 
substance,  but  should  nut  be  used  when  there  is  any  aflFection  of  the 
bruin,  as  shown  by  active  delirium  or  stupor.  Internal  stimuli  shouM 
also  be  administ(.>rcd;  of  these  the  sulphate  of  quinia  is  the  best,  and 
may  be  given  even  in  the  paroxysm  before  reaction.  It  should  be 
used,  however,  in  decided  doses,  and  may  bo  employed  in  any  prostrate 
case,  in  which  it  can  be  borne  by  the  stomach.  Another  remedy 
decidedly  called  for  is  calomel,  and  it  may  be  advantageously  joined 
with  both  quinia  and  opium.  The  internal  administration  of  cayenne 
pepper  is  also  of  great  benefit;  it  may  be  taken  in  five-groin  doses. 
The  proportions  of  these  remedies  must  vary  to  suit  the  circumstan- 
ces ;  so  also  must  the  articles  employed.  If  these  means  fail  to  bring 
about  reaction,  wine  or  brandy  may  be  given :  cold  affusion  is  alro  n- 
commended,  but  it  should  not  be  carried  too  far.  When  coma  ii 
present,  blond  should  be  takeu  by  cups,  or  from  the  arm,  if  admis- 
sible. The  treatment  in  the  intermission  or  remission  should  be  rhe 
same  as  in  ordinary  intermittent,  excepting  that  the  sulphate  of  quiuit 
should  be  given  in  much  larger  doses,  as  it  constitutes  the  main  iv- 
liunce.  From  thirty  to  sixty  grains  should  be  taken  from  the  begin- 
ning of  one  paroxysm  to  that  of  the  next. 

COUNTRY    FEVER. 

This  is  a  title  given  fufniliarly  in  the  cities  of  the  South,  to  a  nodi- 
ficntiun  of  bilious  or  malarial  fever,  oHirinatiDg  in  trantient  exposure 
to  the  intensely  concentrated  malaria  of  the  low  coantry ;  or  by  sleep- 
ing a  night  or  two  upon  a  rice  plantation,  during  the  anmiiier  or  an* 


tonitijil  motitlis.  The  nuddm  lieat«  of  spring  sometimes  de%'^el"po  it  us 
earl  J*  na  May,  or  even  ApriL  AiitJitHiual  inaHg;i)ity  ia  often  ioen  utk 
moving  during  the  Uteui  periud  of  the  disease;,  to  a  cily  attnospborc. 

The  progress  of  the  attack  is  irregular,  and  the  remifsioDB  UDccrtaiiif 
both  in  time  of  occurrence  and  duratioOi  as  well  as  in  degree.  The  type 
ii  exceedingly  complicated,  oWure  nnd  confused.  A  npid  tttGCGactoo 
«kf  unexpected  or  accuoialated  exacerbations  aonoys^  dt8trefl«e«  and 
mtmn  out  the  patient. 

The  proijuoAU  iaunfttToumbl©  in  a  large  prnportiofi  of  initancea^  and 
IIm  mortality  considerable.  Tht;  f^tren^rth  yields  rapidly  under  the 
ezacerbationfl  so  quickly  following  each  other^  each  more  prostrating 
than  its  predecessor. 

The  (rcaimrttt  tnu»t  be  prompt  and  decided.  Our  best  dependence 
from  the  very  couMucncoment  is  upon  the  combination  of  mercu- 
rial with  the  sulphate  of  fjuioioe  in  efficient  dosca.  Ten  grains  of 
Mob  may  be  given  at  fir^t,  and  half  the  nuanttfy  it  intervals  of  two 
hours,  until  the  bowels  are  moved,  when  the  cQlomtt  may  be  omitted; 
OOOtiiiuing  the  ((uitiine,  however,  until  its  usual  effects  are  produced; 
wbtob  should  k'  kept  up' for  7^  hours  at  lea^i,  to  prevcat  a  rctapsei 
which  is  very  apt  to  i»ccur. 

DrtcroiinaLion  to  important  or^nins  must  be  tuet  by  the  active  but 
prudent  etiipl«>ymcat  of  revulsives.     (See  Dixuid  EUnunU  of  Mcdi- 

MILK   filCKNESa. 
^TnoajTmu^^Tmabliib  Tint,  Slowfv  Paktof  f^nsrt,  Acl 

This  is  a  peculiar  and  strongly-cbaracterlted  endemio  dlfleiM  of  M^ 
t#ral  localities  in  the  West. 

£^mpi*ftn$,  tfc. — There  are  two  forms  in  wbtcb  we  meet  with  Ibis 
diacaiey — the  acute^  and  subjcute  or  chrnuic.  To  the  first  the  name 
of  mifk$irknr$$  is  usually  given,  and  to  the  latJer  the  expressive  title 
e(  $i»ws.  They  are,  bowevefi  the  same  di^caae,  pro4Juced  by  the  same 
«a«»e,  and  differing  in  degree  only.  In  the  subacute  form,  the  indi> 
vidual  if^  ^Dguid,  unable  to  make  any  exertion  of  body  or  mind«  appe- 
ttle  variuble,  bowel«  rather  torpidj  palpitation  of  the  heart,  slight  stiff* 
tieaa  of  the  limbs,  trembling,  and  nausea  if  any  considerable  exertion 
ta  naade,  or  if  taking  food  is  deferred  beyond  the  usual  time.  After 
a  variable  period,  and  unless  removed  by  the  sanative  efforts  of  nature, 
or  by  a  proper  course  of  remedial  treatment,  the  diseaM  aaauinea  the 
acute  form.  The  individual  is  suddenly  seixed  with  extreme  naunea, 
proloiigid  vomiting,  faintne!««,  and  pro«ttratSon ;  the  temperature  of  iho 
body  and  extremities  falls  below  the  natural  standard ;  the  akin  oHeu 
grciw«  cold  and  cUmniy  ;  great  diiitrpss  and  anxiety  are  depicted  upon 
the  countenance,  the  patient  experiencing  an  undt*fincd  and  atmlr«9 
dr$»d  ;  the  breath  acquires  a  fK^'ouliar  firtor ;  the  tongue  iMswolUn  ;  the 
biiwi'U  become  obstinately  const i(>ated,  and  strong  palliation  ifiobfierved 
ovrr  tha  whole  abdomen,  but  especinlly  marked  to  thu  right  of  the  ttm* 


■ 


836  PRACTICE    OF    MEDICINE. 

t  ilicus.  Cephalalgia,  tinnitis  aurium,  &g  ,  are  conimon  tceomptni- 
Tacnt9.  The  heart  and  large  arteries  beat  with  ^iolcnco,  whilst  the 
pulse  at  the  wrist  remains  almost  natural.  The  tongue  is  in  most  cases 
but  slightly  coated  or  changed  from  its  natural  appearaucc.  A  com- 
plete retroverted  action  of  the  stomach  conies  on,  and  at  everj  effort  (if 
vomiting  a  fluid  is  ejected  of  variable  appearance :  it  is  sometimes 
colourlees,  pometimcs  like  soapsuds^  at  others  like  indigo,  and  in  tbe 
last  8ta<re  of  cases  that  terminate  faUilly,  it  is  of  a  dirty  brown,  with  a 
dark -coloured  sediment.  But,  in  all,  it  has  the  peculiar  smell  of  the 
disease,  and  is  generally  represented  by  the  patient  as  having  a  swet^ti^h 
and  most  sickening  taste.  As  the  malady  advances,  sharp  pains  in  the 
limbs  and  neck  are  experienced ;  acute  gastric  pain  also  comes  on,  ac- 
companied by  a  peculiar  and  intense  sense  of  heat  at  the  prascordium, 
causing  the  patient  to  call  out  loudly  for  water  to  allay  the  burning 
sensation. 

The  pulse  now  increases  in  frequency,  the  face  and  extremities  alter- 
nately flush  and  become  cold,  evacuations  of  blood  take  place,  and  the 
vomiting  becomes  so  violent  thi|t  every  article  of  diet,  drink,  or  fluid 
medicine  is  ejected.  During  the  intermission  of  vomiting,  the  patient 
usually  lies  upon  his  back,  tossing  his  limbs  about,  and  sometimes  in  a 
partially  comatose  state,  but  is  at  all  times  easily  aroused  when  ad- 
dressed. The  irritability  and  retroverted  action  of  the  stomach  conti- 
nue throughout  the  disease,  until  convalescence  restores  the  sufferer, 
or  death  closes  the  scene. 

Nature,  catise,  dec. — Of  the  nature  and  direct  causes  of  this  disease, 
but  little  is  known.  When  it  first  made  its  appearance  in  the  western 
country,  the  inhabitants  of  the  infected  district  were  obliged  to  remove, 
or  suffer  terribly  from  its  poisonous  influence.  It  was  at  first  supposed 
by  many  to  be  a  variety  of  malarial  fever,  while  others  considered  it  a 
species  of  congestive  fever,  generated  by  a  peculiar  atmospheric  miasma. 
More  extended  observations,  however,  showed  that  certain  locations 
in  the  West  have  been,  from  their  first  settlement,  and  still  continue 
to  be,  subject  to  this  peculiar  disease ;  whilst  other  neighbouring  loca- 
lities, have  always  been  exempt;  that  wherever  this  disease  prevails  in 
tbe  human  species,  the  lower  animals  are  liable  to  a  peculiar  and  fatal 
disease,  called  Slows  or  Trembles;  and  that,  in  the  human  specien, 
the  origin  of  the  disease  is  in  some  specific  poison,  obtained,  in  m<«t 
cases,  from  the  milk  or  flesh  of  animals  that  have  fed  on  these  infected 
lands.  What  is  the  local  cause  or  specific  virus  which  invades  these 
districts,  inducing  the  disease,  we  do  not  know ;  as  no  two  that  hare 
experimented  or  written  upon  this  subject  agree. 

Experiments  upon  the  authority  of  Graaf,  Simpson,  and  other*, 
show  that  it  may  be  caused  by  the  flesh,  milk,  butter,  cheese,  &e.,  of 
animals  affected  with  the  poison,  whatever  that  may  be.  Some  have 
attributed  the  infection  of  the  cattle  to  their  bavins  ea^en  of  the  In- 
dian Hachy,  or  of  some  species  of  Rhus,  or  a  peculiar  fungus,  aa  the 
inobhroom,  &o.     Others  oontend  that  it  is  of  miDera]  origin,  ladng  it 
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i  lo  eertatfi  poiftntie  oxi»ting  in  the  soil^  a^  arsenic,  cobnUi  ftc. ;  while 
^^poother  party  thiok  it  U  cJcpeTicIent  upon  gome  aerial  p<ii*oo*  Ao 
P4i&un(«i  coiillietf  ns  each  observer  judges  from  tbe  prominent  fcnturetf 
'  of  bb  own  locality^  wbich  may  differ  in  every  respect  from  ihut  of 
another. 

That  it  is  not  caused  by  the  water,  of  which  the  cattle  dnnk^  is 
■hown  by  the  fact,  that  tho  dii^ea&e  appears  in  narrowly  cl need  district*, 
M  aopir  orebards,  where  there  is  na  water;  and,  moreover,  water,  in 
which  the  p^iisoned  meat  wat  boiled,  remained  utiiiffceted,  while  the 
b««f  atill  retuioed  its  poisoooua  properties;  thus  fairly  proving  that  iho  fl 
foinm^  iti  not  soluble  in  water,  V 

The  thet>ry  of  the  vegetable  origin  of  tbis  malady  is  strongly  coll- 
ie firmed  by  the  following;  facta.  The  disease  makes  it  appeal-auce  in  all 
JK'kinds  of  soilt!,  tbongb  cultivation  generally  df»truyi  the  poison.  The 
r  cause,  wbati*ver  it  is,  affects  the  cattle  grazing  at  n»y/i/,  and  even 
during  the  day,  the  woa(I$  are  dangerous  lo  tbem.  Tho^  animols  that 
hnx*i  tiet^n  gradutilly  accUv«)tomed  to  the  pstnre  of  affected  di^tncUi, 
suffer  mucb  less  than  others,  and,  only,  after  a  long  time.  Cows  tnd 
tlut^t,  cxposrd  to  the  poison  during  lactation,  generally  escape,  wbilo 
their  offspring  die.  While  grating  and  browsing  anitunh  only  are 
affected  by  the  original  cause,  their  fleHb  will  reproduce  it  in  all  ani* 
tiiaU ;  and  when  the  flesh  is  rt-jected  immediately  after  being  swal* 
loW4?d,  the  attack  is  not  so  bad. 

The  strongest  argument,  however,  for  the  vegetable  origin  of  ibt 

virus  producing  the  disease,  i^  the  known  fact,  that  ctinyvorovf  ani* 

mala  have  the  disease  only  afler  preying  upon  tho  carcasaes  of  grami- 

1       tiivorous  and  herbivorous  animals  that  have  died  of  the  complaint. 

I  Mortalitt/^  prmjnoiiny  &c.  —  The  mortality  is  variously  slated.     Dr. 

Bunks  biBl  3  out  of  every  G  cases;  Graaf  5  out  of  6;  and  llilbert's 

uiortality  was  only  5  per  cent,     Austin,  another  wiiter,  lost  2  out  of 

I       every  13. 

^^     After  death  the  spleen  is  found  dark  and  ooogested|  ibe  brain  aofU 
^■^ned,  and  the  blcx)d  uocongulated. 

^"  When  the  disease  is  overcome  by  proper  remedial  agents,  the  heart 
and  lurge  arteries  begin  to  return  to  rbeir  natural  pulsations.  The 
irritability  of  the  stomach  subsides,  and  the  vermioular  motions  xif  the 
intestines  can  be  perceived ;  the  skin  and  extremities  take  on  their 
natural  bear,  nnd,  after  a  thorough  purgation,  Ibo  patient  gcnerallj 
Hdcovers  speedily. 

Tendency  to  eoma  afVer  vomiting  is  a  v«ry  fatal  sign. 
TfratmnU  —  The  preeminent  iudicatioDs  in  the  treatment  of  milk- 
si*  kness,  are  Ut  allay  gastric  irritation,  to  rebeve  I  ho  affected  orpns, 
to  remove  con«ripation,  and,  lastly,  to  counteract  the  diibility  and  ex- 
luattoQ  of  the  latter  sttges. 

The  utility  of  venisection  has  been  di:jputed.     As  the  diaeaae^  how« 

c  *  an*  io  be  a  modified  form  of  cerebro-spinal  meningitis,  the 

teoce  being  the  leaa  strongly  marked  cerebri!  manifestatiooa 
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and  tho  more  difflueni  bloody  much  benefit  mlghl  be  espedeil  fmat 
*03iunous  topical  bWdiu^. 

Eiueti<^  generally  do  btrm ;  wHIe  pur^iivefl  are  necmmrj  tliroaglk' 
tiic  Milir^  course  of  the  disease. 

The  burning  sensation  at  tbe  pra?eordiiitn  mij  h%  mllsyeil  hj  IW 
administration  of  alkalies^  euch  aa  the  ordinarj  sodft  powderH^  vitlf 
half  tbe  usual  quantity  of  &cid. 

Oalonjel  may  be  adminisst^i**!  w>*b  n  view  to  its  sedative  effect  a|ioii 
the  gag  trie  iimcous  tneml:  as  tta  cotbariJC  aetion,     U 

should  be  repijftttd,  in  !arm„  fonr  or  &ii  baurs,  until  tb# 

bowels  are  ev&enatodj  an?  -  :treme  irntobility,  il  may  he 

combined  with  opiuiu*     ^  njtiotn  are  oflen  ^errlo^oyft 

ia  pii>motiDg  tbe  action  0I  When  tha  stomach  vitJ  beM^ 

itj  a  full  dose  of  ea^tor  m  i       lb  spiriia  of  turpentine,  irfll 

act  beneficially  after  calom 

SiuapisiiDs  and  blbtera  am>  ^  early  in  tbe  diJ^tte^  if  W9 

wi&H  any  benefit  from  tfaem.  *M 

In  some  in^tanees^  when  tbe  conitipatioQ  of  the  bowels  is  OTereome,  ^ 
and  the  TOiuiting  ceajsca^  there  ia  a  strong  tendency  to  a  typhoid  state, 
requiring  the  free  use  of  toniea  and  etiinulnntg,  Wh<?re  the  exbiua* 
tion  is  great,  spirita,  brandy,  whiskey,  or  hot  toddy,  should  be  freely 
administered.  In  both  the  acute  and  chronic  forms  of  this  disetaey 
alcoholic  liquors  can  be  taken  in  large  quantities,  without  prodnciDg 
any  intoxicating  effects^  and  are^  indeed,  of  much  importance  as  reme- 
dial agents. 

In  bis  e/fjnnmeuis,  Graaf  found  that  a  strong  infusion  of  galls  had 
the  effect  of  neutralizing  the  poison.  Hence,  much  good  might  be 
expected  from  the  judicious  use  of  this  and  other  analogous  si- 
tringcDK 

YELLOW  FEVER. 
87n.r— Typhus  leterodM.— Balam  FeT«r.— Yomito  ncfroi— Tonlto  pttoltk  - 

This  is  a  disease  of  warm  climates,  depending  upon  a  special  cause, 
occurring  mostly  during  the  summer  months,  and  ceasing  on  the  ap- 
pearanoe  of  frost.  It  is  met  with  chiefly  in  towns  upon  tbe  seaboard, 
or  upon  streams  emptying  into  the  ocean. 

Si/mptoins. — The  attack  may  or  may  not  be  preceded  by  prodromie 
syiiiptonis,  very  often  coming  on  without  any  warning,  and  oecurriDg 
in  the  midst  of  ordinary  health.  It  is  generally  ushered  in  with  a 
chill,  and  severe  painn  *.n  the  back  and  limbs.  After  febrile  reaction 
has  been  established,  the  skin  is  hot  and  dry,  the  respiration  burned, 
the  face  flushed,  tho  ''.yes  red  and  watery,  and  the  conjunetiva  muoh 
injected.  There  is  a  sense  of  uneasiness,  sometimes  tenderness  at  the 
epigastrium,  accurapanied  by  nausea  and  vomitinir.  Tb^  ^^q^dc  i^  at 
frst   moist   and   covered  with  a  yellow-***'  ^   also 

.  ztrcme  thirst.     The  pul^e  ranges  fro  b  ISO 
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or  even  140.  Sutni*tim€»  it  in  unnaturiilly  rI^^iv;  either  extreme  is  »ig- 
nififunt  of  great  dunger.  Sometimff*  there  are  (It^Urium  ant)  proatratioti  j  • 
ftl  otbers,  tlie  iijiud  m  clear,  and  the  Diusculur  dtri^ogth  uniiii paired. 
The  bowels  are  ordinarily  cu^tive^  and  when  tbe  dlflvhargea  &ri 
obtained^  they  are  commonly  truUealtby  in  charticter.  As  tbe  di9eii»4> 
•4viitiooii  tbe  paio  io  tbe  limb^i  becou»ci»  more  inteutte,  espcciallv  in  rhe 
lower  extremities,  the  eulvea  and  front  of  the  le^9.  Tbiii  stnji^o  tt;  culled 
by  aome  authors  ilie  »tfnj€  of  invfuwn^  and  hsts  from  a  few  hours  to 
thrive  daysi  the  shorter  the  duraiioo^  the  more  violent^  generally,  it 
the  disease. 

After  tbia  eomes  tbe  stage  of  remissioD,  or,  as  it  ta  sometimes 
called,  itafje  wiihotU  fivtr.  All  the  eymptoms  Jibnte,  and  the  patient 
seeiiia  to  be  conTakseeut ;  there  are  symptoms  preaeut,  however,  by 
which  the  experienced  are  warued  of  the  continuaoee  of  the  disease. 
It  i«  not  the  same  as  the  remission  of  bilious  fever,  but  is  procJuced 
by  the  exhaiiation  of  tlie  powers  of  the  system.  The  epigastriuiu  is 
even  more  tender  upou  pressure,  the  Bkin  becomes*  yellow  or  orango 
colour^  the  urine  assumes  a  yellow  tinge,  and  the  pulse  sometimes 
sinks  as  low  as  forty  iu  the  minute.  After  a  short  calm  the  stomach 
assuuies  its  former  irritability,  and  tbe  poeuliar  subetanco  ealleil  hlitrk 
vftmit  is  ejected.  The  tongue  is  dry,  brown^  and  chapped.  The 
patieiit  becomes  more  and  more  prostrated  ;  there  are^  at  tiniea,  p:ia- 
sivc  hemorrhages,  at  others,  suppres>^tun  of  uriue,  or  retention.  The 
pulse  becomes  more  and  more  feeble,  the  rei<pi ration  sighing,  the 
matter  ejected  from  the  stomach  ts  brought  up  without  cflfurt,  ntid  din- 
charges  of  tbe  same  matter  take  place  from  the  bowels,  This  hUpi 
is  ^metime.^  called  (he  ttat^e  of  coihpm.  Sometimes,  inst^jid  of  e^l* 
lapse,  symptoms  of  rcactiou  set  iti,  which  are  always  to  be  regarded 
as  a  salutfiry  effort  of  nature,  sometitues  tenninating  in  health,  some- 
times, however,  running  on  to  extreme  exhaustion,  or  a^^uming  a 
typhoid  form. 

Afialomkal  character*  — Tbe  membranes  of  the  brain  are  often 
fouud  injected,  and  serum  effused  into  the  ventricles.  The  stomaob 
usually  presents  truces  of  inflammation,  haviog  its  mueous>  cunt  cither 
reddened,  thickened,  softened,  or  eroded.  The  peculiar  matter  callfd 
black  vomit,  is  now  geneniUy  believed  to  be  blood  altered  by  admix- 
ture with  the  acid  secretion  of  the  stomach.  The  Itver  is  altered  io 
colour  and  consistence.  According  to  Dr.  J.  Hastings,  late  of  th^ 
U.  S*  N^,  it  resembles  old  boxwood  in  colour,  and  is  much  harder 
than  natural.  Sometimes  it  b  dry  and  aniemic,  though  rarely  in- 
fliimed.  It  varies  in  colour  from  a  lemon-yellow  to  a  straw  colour, 
and  in  coaaiit^ocei  from  being  soft  and  friable  to  positive  induration. 
It  ot\«Q  preaents  evidence  of  fatty  degeneration. 

Vatue,  —  Speculation  is  rife  as  to  tbe  cause  of  this  disease.  There 
L  10  no  doubt  that  it  is  as  specific  as  that  of  small  pox,  though  of  \ti 
^Hpeotite  nature  nothing  definite  is  known.  Heat  and  filth,  aJone,  are 
^^Mii^  to  produce  iti  neither  are  uar^h  miasmalaj  independefitly  ^f 


1 

I 

I 
I 

i 


no  PBACTICB    OF    MBDIOINE. 

oihcr  oaases.  The  idea  that  it  in  owing  to  the  same  eaoM  as  that 
which  produces  remittent  fever,  is  erroneous;  for  in  many  parts  of 
the  world  where  the  latter  disease  is  constantly  oocarrinf^y  yellow 
fever  has  never  heen  known ;  again,  yelbw  fever  especially  prevails  in 
lurge  towns,  this  is  not  tho  case  with  remittent  fever.  Acclimated 
persons  are  very  seldom  attacked  with  yellow  fever,  while  ii  is  well 
Known  that  one  attack  of  hilioug  fever  secures  no  exemption  from 
another.  Nor  are  the  symptoms  of  the  two  diseases  alike  :  the  first 
stage  of  yellow  fever  is  coniinwnu  for  one,  two,  or  three  days,  while 
bilious  fever  remits  from  the  first. 

it  may  be  that  a  peculiar  animal  miasm  is  generated  under  the 
peculiar  circumstances  which  are  connected  with  the  origin  of  yellow 
fever;  or  possijily  it  may  be  caused  by  organic  germt  which,  lodging 
in  localities  peculiarly  adapted  to  their  development,  grow  and  rapidly 
spread  themselves.  Epidemic  influences  materially  aid  in  diaaemina- 
ting  it,  though  they  never  actually  originate  it. 

As  regards  its  contagiousness  the  weight  of  evidence  and  authority 
is  divided.  Dixon  believes  it  to  be  contagious  and  portable.  Others 
deny  it  altogether.  Strangers  are  more  liable  to  it  than  long  reti- 
dents,  and  whites  more  than  negroes.  Among  the  predisposing  causes 
are  exposure,  iutempcrance,  fear,  and  sudden  changes  of  weather. 

Diagnosis. — At  first  it  is  not  easy.  As  the  disease  advances,  how- 
ever, the  severe  pains  in  the  back  and  lower  extremities,  the  peculiar 
injection  of  the  conjunctiva,  the  excessive  irritability  of  stomach,  the 
yellowness  of  the  skin,  and  finally  the  black  vomit,  are  enough  to 
diagnosticate  tho  disease. 

Prognosis,  —  Generally  regarded  as  unfavourable,  though  much 
depenas  upon  the  person  attacked,  the  character  of  the  epidemic,  and 
the  severity  of  the  symptoms.  Symptoms  of  great  prostration  are 
very  unfavourable,  and  a  total  suppression  of  urine  is  a  certainly  fatal 
sign.     Strangury,  however,  is  regarded  as  a  favourable  sign. 

Treatment — Early  in  the  disease,  before  there  ia  much  irritability 
of  stomach,  an  emetic  is  of  great  service,  particularly  if  the  stomach 
be  loaded ;  it  should  only  be  used,  however,  under  these  circumstan- 
ces. Bloodletting,  to  be  of  service,  should  be  employed  early,  and 
even  then,  not  unless  called  for  by  the  violence  of  the  symptoms  and 
the  state  of  the  pulse.  Cold  affusion  is  highly  recommended.  Mer- 
curials are,  on  all  sides,  declared  to  be  of  great  service  in  this  disease. 
They  should  be  administered  first  with  a  view  to  their  cathartic  action, 
and  then  to  their  specific  influence,  as  rapidly  aa  possible.  Febrifugo 
medicines  arc  also  called  for ;  of  these  perhaps  none  is  so  good  as  ioo 
given  internally,  together  with  cool  sponging  externally;  the  latter 
with  caution.  Ice  also  oAen  allays  the  excessive  irritability  of  the 
stomach.  To  the  same  end  the  effervescing  dreuffht  may  be  employed, 
and  sinapisms  or  leeches  externally.  If  &e  pain  in  the  head  is  very 
great,  cups  or  leeches  may  be  employed,  together  with  cold  appliea- 
liooa  to  the  part     In  the  second  tiage,  the  fekifoge  and  dapletiag 


reaiediea  should  be  ni'^pended,  except  the  toercurials,  to  wbioh  mftjr  he 
ndded  the  acettttc  of  lead,  with  a  view  of  dimiDiftliiDg  tbo  iDflamma* 
tioQ  of  the  «»tomacb^  and  aleo  for  iLs  astringeDt  praperties,  Blisten 
mij  alio  be  applied  to  the  epigastrium^  aod  the  raw  surface  sprinkled 
with  acetate  of  morphia. 

The  luuriatcd  liocture  of  iron  Is  highly  recommeaded,  id  doses  of 
20  to  60  drops,  every  two  hours.  Ita  administraiioQ  should  be  oooi- 
mcDced  before  bUek  vomit  appears.  Acetate  of  lead  has  also  been 
found  useful,  given  early. 

Ih  the  third  gtoge^  cordiala  and  Btimulants  are  demanded.  Btilphate 
of  quinia,  infu^iona  of  bark^  or  scrpeQtaria,  carb.  of  amroonia,  capsicum, 
tuffivutine,  wioo  whey,  or  brandy  and  water,  may  be  administered. 
Ksieroal  Btimalants,  aa  frictionsi  sinapi^ras^  hot  batbs^  &o^,  may  also 
be  found  beneficiaL     The  apartment  should  be  kept  well  Tentilatcd, 

d  all  excremeDtitious  matters  removed. 


^^iid  all 

r        MiterlUa. 
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^a^-^3daiiB0D  «obUaii«4  Avar.  —  Kntciic  fwTer.  —  Typhu«  mittor. 


-  K«rvoat  imr.  —  Abd^ 
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The  term  Typhaid^  as  applied  to  this  disease,  is  regarded  by  some 
as  objeotionabie,  as  it  exprctssca  only  a  condition  commoo  Xo  many 
other  disorders. 

Sjfmp(om$,  course^  dbc, — The  diseaie  is  sometimes  precfded  by  pro- 
dromic  symptoms.  There  is  a  sense  of  weariness,  languor,  and  gene- 
ral uneasiness,  slight  headache  on  rising  in  the  morning,  dulness  of 
jDtellect,  irregular  flushes  of  heat,  or  chilUness,  sligbt  aeeeleration  of 
pulse,  furred  tongue,  and  a  disposition  to  diarrhcea*  These  symptoms 
may  last  from  several  days  to  a  week  or  more,  atWr  which  the  disease 
is  establbhed  by  the  oocanreooe  of  a  chill  followed  by  the  ordiuary 
phenomena  of  fever. 

Tbe  disease  being  fairly  estsblibbed,  there  is  increased   frequency 

poise,  ranging    from  90   to    110  or   120;  the   latter  usually  in 

xi&les;  as  a  general  rule,  the  pulse  is  under  a  hundred.     There 

headjK^be,  wiih  a  dull,  heavy  expteanion ;  pain  in  the  back   and 

mbs;    restlesBaeati   and   insomnia;    epislaxis,    aud    yellow    watery 

diarrbeaa. 

Aa  the  disease  advances  these  symptoms  become  aggravated,  the  putse 
b  more  frequent  and  strong;  the  skin  hot  and  dry  ;  the  ton^^e  dries 
and  becomes  red  at  the  tip  aod  edgi*s :  there  is  pain  in  the  right  iliao 
gion,  with  a  gurgling  sound  upon  pressure;  tympsnttis  is  ali^  pre- 
nt,  aod  there  also  appears  about  this  time  symptoms  either  of  broo* 
^hitis  or  pocumooia. 

,  About  the  seventh  or  ninth  day,  if  the  surfaee  of  tbe  abdomen  be 
mined  carefully,  there  will  be  dtseovered  upon  it  a  number  of  smaU| 
round,  red  fipoui,  disappearing  upon  pressure;  these  are  called  tbe 
f^tMe-coifAtred  tpou^  or  taches  rowjet^  and  coni^tituto  a  chiraeteristio 
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cruptioD.  They  are  about  one  line  in  diameter,  and  are  slightly 
elevated.  At  the  same  time,  or  sometimes  not  until  a  week  later,  a 
cn)p  of  vesicles  will  also  be  detected  upon  the  neck  and  thorax,  called 
suiiamina. 

All  the  symptoms  at  this  period  are  aggravated,  delirinm  super- 
venes, with  ringing  or  buzzing  sounds  in  the  ears,  followed  bj  dulness 
of  hearing  or  deafness.  The  eyes  are  injected,  the  tongne  becomes 
incrusted  with  a  black  coating,  which  often  cracks  and  peels  off,  leav- 
ing the  raw  surface  exposed,  and  the  teeth  are  covered  with  sordcs. 
Tlie  puUe  becomes  more  feeble  and  frequent,  there  is  a  low  niutterin;; 
delirium,  and  sometimes  twitching  or  spasm  of  the  muscles.  As  the 
patient  becomes  more  feeble  he  slips  down  to  the  foot  of  the  bed ; — 
there  are  involuntary  evacuations,  ha^morrhage  from  the  bowels  or 
other  mucous  surfaces,  with  petecbise  and  vibiccs  upon  the  skin,  with 
great  liability  of  the  skin  to  slough.  This  is  the  usual  course  of  the 
disease  when  it  terminates  unfavourably.  If  the  disease  'w  to  teriiii- 
natc  favourably,  the  symptoms  ab^te,  the  countenance  brightens,  the 
tongue  cleans,  the  pulse  lessens  in  frequency,  and  the  evacuatioii<t 
become  more  healthy.  If  the  tongue  ceases  to  clean,  and  if  it  again 
becomes  dry,  it  indicates  an  increase  of  intestinal  disease.  It  often 
happens  that  at  this  time  the  emaciation  becomes  more  evident  than 
it  was  before. 

Sometimes,  in  the  course  of  the  second  week,  the  patient  is  seized 
with  intense  pains  in  the  abdomen,  vomiting  of  green,  bilious  matter*, 
a  small  fluttering  pulse,  syncope,  constipation,  and  coldness  of  the 
extremities.  The  cause  of  these  symptoms  is  perforation  of  the  intes- 
tine, and  escape  of  its  contents  into  the  cavity  of  the  peritoneum,  pro- 
ducing inflammation.  It  occurs  mw%  fn'qnently  in  the  mild  forms  of 
the  disease,  and  is  almost  uniformly  fatal. 

Anatomical  characters.  —  There  is  scarcely  an  organ  of  the  body 
that  may  not  be  the  seat  of  some  anatomical  lesion.  Those  which  are 
considered  characteristic  of  this  fever,  however,  are  thickening,  soft  on- 
ing,  and  ulceration  of  the  glands  of  Peyer ;  the  condition  varying  with 
the  stage  of  the  disease.  Enlargement,  softening,  and  ulceration  of 
the  mesenterio  ganglia,  more  especially  those  corre^ponding  with  the 
morbid  patches  in  the  intestine,  and,  according  to  some  writers,  ulce- 
ration of  the  solitary  mucous  follicles  of  the  ileum.  These  ulcerated 
patches  are  not  due  to  previous  inflammation,  but  to  the  deposit  of  a 
peculiar  dark  matter  from  the  blood,  named  tj/phout  or  tjfphoid  matter^ 
beneath  the  mucous  membrane,  so  as  to  elevate  the  patches  of  Peyer 
above  the  surrounding  surface.  The  tendency  of  this  matter  is  to 
soi'ten ;  this  causes  the  mucous  coat  to  give  way. 

Other  lesions  met  with  are  ulceration  of  the  pharynx  and  epiglottic 
cartilage,  softening  of  the  spleen,  sometimes  of  the  liver  and  kidneys, 
hepatisation  of  the  lungs,  softening  of  the  heart,  and  sometimes  ioflam- 
nmtioD  of  the  meninges  of  the  brain  with  effusion.     The  blood  drawn 
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ill  ibis  disease  is  generally  deficient  in   fibrine,  and  is  said  ^y  some 
authors  to  cimuiu  an  exctss  of  Mnod  corpuwlefi ;  tliU  ia  doubtful, 

(fifixf. — Uu  tliis  point  little  is  dttitiitely  known.  U  littticka  sll 
dlll^^es,  rit-L  und  poor,  thougli  it  in  ofttn  gcnernted  wliere  a  numbttr  of 
perjHias  ure  crowdtd  tojrerher^  willi  unwlioles'jrae,  *>r  insufiirieni  t^Hid, 
tind  CMufini'd  and  vitiated  air.  It  csnnot  be  ^aid  to  beconttigiuusyaince 
it  is  very  stldoui  if  ever  communicated  in  isolated  eas«s. 

Ayr,  is  a  predisposing  cause.  It  rarely  attacks  tho«e  beyond  thirty. 
Strangere  uva  more  liable  lUin  lon^  re^ideuts,  and  males  tban  femaleic. 
It  may  occur  at  any  eeaaun,  but  most  commonly  in  the  autuinn  and 
^winter.  U  r;»re]y  occurs  more  tlian  ouecj  hence,  pefhaps,  iui  com- 
pamiive  inrrffiULricy  in  ibe  a|jjed. 

DitiijtwfiU>  —  By  ibe  slowness  and  insidious ness  of  Ibe  attack ;  bj 
the  diarrhoea  J  the  dusky  hue  of  the  c^mntenunce;  the  epislaxis ;  the 
gur|iliog  in  the  right  iliac  fos'-a;  the  tympanitis;  the  rose-coloured 
eruption ;  the  stu^j^r  and  delirium ;  the  appearance  of  the  tanguo ; 
and  fasilyf  by  the  duration  of  the  disease,  and  the  peculiar  musty 
ametl  when  the  sklu  is  dry,  and  acid  sincU  when  it  is  moi^it. 

i^txMjiwu$ — Not  even  the  mildest  eases  can  be  looked  upon  as  free 
frnui  duuger,  and  ou  the  other  hand  thf  re  is  no  condition  so  low,  no 
symptom  m  faial,  that  death  should  be  couKidered  inevitable.     Among 
the   anfavimnibie   t^yniptoms^  are  constant  delirium^  a   belief  on  the 
part  i>f  the  putient  tbtit  nothing  ailn  him^  a  sudden  shining  of  position 
OQ    the    ullious,   deep   coma,   stertorous  reitpiniTion^   great  suh^ultuif 
Igidiry  of   the    limbs,    pr>futfe    dturrhcDa,   or   hcnutrrhage    from    the 
wi*k,  great   prf>«<triition  and  fref|Utncy  of  tho  pulsif^  and  excewive 
mpaniti&i.     The  fjivorable  aymptouia  hitve  been  already  nieutiuued* 
IrettimtrtL — This  should    usually  be  commenecd  by   iiomo  mild 
ative,  su<;h  oh  a  Hmull  dose  of  sulphate  of  mugnebiai  castor  oil^  rhu- 
rh  and  magnesia,  or  a  seidlitz  powder,  aceording  to  the  nature  of 
e  nase.     The  practitinmr  shouhl  always  hear  in  mind  the  diarrhcea, 
the  tendency  to  it,  and  avoid  all   irritating  and  dra<«t)e  calharfie3« 
H  ndt  thing  \H  to  obviate  febrile  fi}niptom(f»     This  may  be  dune  by 
ncseotion,  whe^V  the  puUe  is  full  and  strung,  and  thi-re  is  sangui* 
ous   de*erntination   to   the  bruin,  thi>ui:h  as  a  general   rule^  it  had 
tter  be  omitted  ;  it  cannot  arrest  the  diseajte.     The  protmctcd  durm- 
tiim  of  the  disease,  must  also  here  be  borne  in  mind,  and  no  bloiKl 
drawn  unless  imperniively  demanded.     Leeches^  or  cups  to  the  head, 
and  ifi  the  right  iJiae  fosaa,  may  be  advantageously  employed »  where 
there  are  evidences  of  congestion  in  the  iirst,  or  of  iDflammatioo,  aa 
evinced  by  pain  and  tenderness,  in  the  second  h>cality, 

tDiaphonties   are    useful    throughout    the    whole    oourae    of    the 
»ea 
ut 
sr.i 
: 


eaae. 


Oi'  lh*'sC|  the  neutral  mixture^  with  tart/irized  antimony,  or  swe#t 
iTiifl  of  n<tre,  may  be^giveti  in  the  early  f^tapf  of  tho  diiieasi%  and 
^e  apirics  minden  ri  with  nitre«  in  the  Utter  aiages.  Cold  spongteg, 
"  k  do  not  chill  the  patient,  ia  an  iinportaot  remedy^  and  the  iotenui) 
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U8e  of  ioe  is  often  yery  gratefal.  If  the  patient  be  very  feeble,  spirits 
and  water  may  be  substituted  for  pure  water. 

Gold  applications  to  the  head,  by  means  of  ice  in  a  bladder,  am 
very  serviceable  in  relieving  the  pain  and  delirium.  The  hair  should 
also  be  taken  off;  and  if  the  head  be  cold,  while  delirium  is  present, 
(^homel  recommends  the  application  of  warm  poultices.  8hou1«i 
there  be  much  abdominal  tenderness,  a  few  onoces  of  blood  should  he 
taken  by  leeches,  followed  by  the  application  of  warm  foraentiitions. 
If  the  diarrhoea  be  profuse,  it  should  be  checked  by  opium,  either 
nione  or  in  combination  with  ipecac,  or  some  astringent.  Nervnosi 
symptoms  may  be  combatted  by  the  use  of  Hoffman's  anodyne,  cam- 
phor water,  or  opium,  if  not  contra-indicated. 

In  the  advanced  stage  of  the  disease,  when  the  tongue  is  dry,  the 
urine  scanty,  and  the  skin  parched,  and  there  is  delirium,  or  increased 
stupor,  with  an  abatement  of  the  vital  actions,  no  remedy  is  so  effect- 
ual as  mercury,  given  so  as  slightly  to  affect  the  gums.  Either  blue 
mass  or  calomel  may  be  used. 

Should  the  disease  not  yield,  especially  if  the  tongue  remain  dry, 
and  the  abdominal  distension  undiminished,  Dr.  Wood  strongly  re- 
commends the  oil  of  turpentine,  particularly  in  that  stage  of  the 
disease  when  the  tongue,  instead  of  cleaning  gradually  from  the  edges 
and  tip,  parts  rapidly  with  its  fur,  first  from  the  middle  or  back  part 
of  its  surface,  which  is  left  smooth  and  glossy,  as  if  deprived  of  its 
papillae.  It  should  be  given  in  doses  of  from  five  to  twenty  drops 
every  hour  or  two,  and  its  use  continued  for  two  or  three  days. 

If  the  debility  increase,  the  patient's  strength  should  be  supported 
by  cordials  and  stimulants.  Bieef  tea,  or  beef  essence,  wine  whey, 
milk  punch,  together  with  the  use  of  quinine,  opium,  serpentaria, 
&c.,  as  the  exigencies  of  the  case  may  demand.  Slouf;hing  must  he 
prevented  by  obviating  pressure.  Profuse  epistaxis  by  plugging  th«^ 
nostrils.  And  in  case  of  perforation  of  the  intestine  recourse  nivt^i 
be  had  to  large  doses  of  opium. 

Some  practitioners  use  quinine  throughout  the  disease.  Others 
rely  upon  bleeding,  ^Uoup  $ur  coup"  (Bouillau^.  Others  up»rn 
purging  throughout  (Dclarocque).  Professor  Mitchell  has  gn.>at  con- 
fidence in  the  internal  use  of  nitrate  of  silver,  given  in  doses  from  } 
to  i  of  a  grain,  and  increasing  it  till  a  metallic  film  appean^  upon  the 
feecal  evacuations.  He  speaks  confidently  of  its  controlling  influence 
upon  the  diarrhcoa  and  the  nervous  symptoms.  By  some  it  is  sup- 
posed to  act  by  coming  in  contact  with  the  ulcerated  plates  of  Peyer, 
upon  which  it  exercises  its  specific  astringent  and  sedative  influence. 
Alum  has  been  recommended  for  the  same  purpose. 

The  diet  should  be  mild  and  unirritating  in  the  early  periods  of 
the  disease,  gradually  becoming  more  nutritious  as  the  disease  ad- 
vances, and  the  debility  increases.  During  .convalescence  it  is  of 
extreme  importance  to  guard  against  an  improper  diet  and  fatigue. 
The  debilitated  couditioD|  which  is  apt  to  rumaio,  ia  best  treated  with 
Qoicice- 


TYPHUS    P£VBR* 


TTPHUS    FEVER. 


.f—Typho»  cnThor— ^tM  ibf«r.'~>J»l1,  rump,  uid  9htp  feTfr^f«tec1)U1  fbfwr^— Putrid 

l»v«r. 

As  the  tenoe  ft^pkuM^  fi^jthoHM^  ftnd  ft/photd  are  frequenttj  emplojod 
"rather  vaguely,  tbey  require  exp!aTiati«>n. 

Tbe  word  typhux  is  npplied  lo  a  Ppeoific  fobrile  di«ei»«,  ftllbougli  ibe 
Engliiib  writers  generally  do  not  di»*tin>:ui-'<b  between  ibiR  and  tbc  pro- 
per  erttrrie  or  t^phmii  /nftr,  Tbe  t  rius  ft^phou*  and  t^plntid  HigTiify 
**«  refeiob lance  lo  typbuM  fev'er;^'  ibey  are  applied  to  ather  di«u)rdem 
ubicb  have  ma^amed  a  low  conditiou;  thua  arc  speak  of  t^jthuu*  J^imti' 

S^mptum* — UtTore  tbe  attack^  ib«  patient  oflen  exhibits  ecrtaio 
ireuiotiitory  ayinptonifl.  He  i^  low-^piritod  and  langtiid ;  loaen  bin  ap- 
^lito,  and  be  feelft  ill  vithnut  knowing  why.  There  are  u«iually  at 
be  Mine  time  shurp  pains  in  the  h«^ad,  bark,  loins^  and  Inwerexireini- 
Ilea.  Violent  shivering  m  nfien  tbe  inrtuediiite  pret!»jri!or  of  the  dia-_ 
ifrO }  w>uiLtinics,  however,  tbc  cold  atagc  ia  bo  flight  as  ac;ireely  to  be 
but  iced. 

The  febrile   condition,  when  fuirly  eittabTiNbed,  is  generally  well 
narked.     Tbe  akin  is  hot  and  dry*  ond  of  the  brat  of  thut  pungent^ 
►itin^f  eharaeier  ettlb-MJ  v<fl4tr  ftu*rtiax.     Tire  puUe  in  full,  fre<|Urnt,  Nnd 
i  of  icifue  detrree  of  strength,  but  \»  coKtly  compreB^d.     Tho 
it  noiat^  and  covered  with  n  yellnwisb-while  fur.     Bometimca 
tiert*  if  nau»ea  and  vomiting.     The  bnwule  are  costive^  an^  no  stiiota 
pnxn red  wirbout  luedieiiie.     The  aspect  of  the  patient  is  pecnltar  | 
Jje  CiKinteniince  ja  nf  a  du-ky  hue,  with  injt*ction  of  the  eyea ;  tbe  fea- 
iires  un.'  tixiid  and  inexpre&iive,  or  exprebaive  only  of  aputhy  and  in* 
difference. 

Aa  tbe  di«eftse  idvanoca  the  lymptom^  aug-ment  in  violence;  the 
btat  of  skin  increases,  tbp  pulse  rigca  in  frequem-y,  and  diniini^hes  in 
^tiiee,  ranging  generally  frmi  120  lo  150,  ur  KiO-  Tbc  respiration  it 
fri'<|oent^  and,  aecordin«;  to  G^rhani,  fteblc  and  imperfect  at  the  back 
and  lower  part  of  tbe  client,  which  i^  als'i  dull  on  prenswion.  At  « 
period  ranging  from  the  fnurth  to  the  eighth  day»  a  peculiar  eruption 
«[»p«Ars  u|>on  the  aurfucc,  not  confined,  btrwever,  to  any  particular 
1m  jlity.  It  varies  in  colour  from  n  dusky  reddish  brown  to  purple  Of 
bL^trk  It  ia  n«tt  ebvatcd  nbtive  the  ^urfat-e^  Ufitber  d«>es  it  d  ^appear 
upon  pn future.  It  is  iKttrhinl  in  eburaoter,  and  is  frequently  ueenni« 
piini«d  with  ^udauiina.  The  tongue  becotneM  dry,  brown,  and  eraekeiJ| 
«i»d,  ab»n^  with  the  guin»i  is  covered  with  sordes;  the  urine  acanly  and 
highly  c« 'Toured  ;  the  dijictioUM,  when  procured*  blaf*k  and  nlfcni^ivfl  ; 
n  peculiar  ammonineal  odour  is  exhaled  from  the  hoi\y\  the  n^n'oui 
^  ■>  beeotne  more  proinitienl,  there  is  di/.xincKS,  f'nfu'^ed  vi^ioU| 

T  triuni,  Jind  sometime^*  de«'p  f»iupor^  which  lM»eom»'S  character* 

ii^rit  iiij    oHire   pn^found  us  the  di^CMi^e  advances*      Soniofitn**s  violent 
dwiuiufij  (t\f •Romania)  takes  the  pbce  of  biupor;  the  patient  ta  sleep* 
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less  or  restless,  with  the  sensation  of  utter  proetratioD  tnd  helplessness. 
Should  no  improycmcnt  take  place  the  disease  passes  on  to  the  laxt 
stage,  that  of  prostration.  The  patient  lies  insensible,  or  in  a  mutter- 
ing delirium,  with  subsultus  tendinum,  floccitation,  hiccough,  involun- 
tary  evacuations,  and  extreme  insensibility  of  the  surface,  till  at  length 
death  approaches  silently  and  without  violence. 

Sometimes  a  critical  di^charge  takes  place  from  some  organ,  and  tli* 
patient  begins  to  convalesce,  generally,  however,  by  slow  degrees,  and 
under  the  influence  of  supporting  remedies. 

The  duration  of  the  disease  varies,  sometimes,  in  mild  cases,  termi- 
nating on  the  seventh  day,  sometimes  running  out  to  dz  weeks  or  more. 
Death  rarely  occurs  before  the  second  week. 

Anafomical  characters. — ^There  is  only  one  constant  lesion  (and  it 
is  questionable  whether  it  can  be  considered  entirely  characteristic), 
viz.,  the  want  of  coagulability  in  the  blood,  and  the  petechial  eruption ; 
all  the  other  lesions  may  be  considered  incidental.  No  disease  is  dis- 
covered in  the  glands  of  Peyer,  unless  in  some  few. cases,  in  which 
there  is  a  complication  with  typhoid  fever.  A  very  fiital  form  of  ry. 
phus  fever  prevailed  among  the  black  population  of  Philadelphia,  in 
the  fall  of  1847.  Many  died  at  the  onset  of  the  disease.  A  number 
of  post-mortem  examinations  were  made,  but  the  results  were  uniform 
in  but  few  particulars.  The  blood  was  fluid  and  uncoagula(«d,  resem- 
bling the  settlings  from  claret  wine.  Petechise  were  not  confined  to 
the  skill,  but  were  numerous  in  the  muscles  and  deep-seated  cellular 
tisjiue.  The  skin,  !asci»,  muscles,  and  cartilages,  were  often  tinged 
with  bile.  There  was  great  congestion  of  the  liver,  lungs,  and  brain. 
Thickening  of  the  arachnoid,  and  effusion  beneath  it,  were  common 
appearanceH.  Another  common  lesion  was,  an  effusion  of  blood,  in 
spots  of  variable  size,  between  the  under  surface  of  the  dura  mater  and 
the  outer  lamina,  or  parietal  layer,  of  the  arachnoid. 

Andral  mentions  two  cases  of  this  kind,  and  considers  them  rare. 
In  one  it  was  the  result  of  an  injury,  and  in  the  other  the  result  uf 
chronic  inflammation  of  the  membranes  of  the  brain. 

Complications, — Pneumonia  is  most  frequent  in  winter ;  and  dys- 
entery in  summer. 

Causes. — Crowding  together  a  number  of  persons  in  badly-ventilated 
and  filthy  apartments;  the  persons  so  situated  are  capable  of  commu- 
nicating the  disease  to  others,  although  they  may  noC  have  it  them- 
selves. Contagion  is  also  a  cause  of  this  disease,  though  not  a  very 
powerful  one  where  cleanliness  and  ventilation  are  duly  attended  to. 
Depressing  influences  of  any  kind  are  also  capable  of  producing  ir. 
Sex  has  little  influence  upon  it ;  it  is  more  common  after  35  than  be- 
fore t)fis  age,  and  it  is  rare  in  infancy.  It  prevails  at  all  seaaons,  aod 
11^  all  climates,  though  perhaps  more  in  winter,  and  io  the  temperate 
%i^  cold  climates. 

0/  the  nature  of  the  di$ea$e  little  fs  known.     The  probability  ii| 
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that  a  poiAon  is  ab^firbed  winch  at  oneo  depresses  tbo  poiretB  of  the 
norvous  B^su^tu,  nud  vitisteji  the  blood. 

OiognwU,  —  The  pccuiiar  hue  of  the  countenance,  with  sufTitsinn 
of  tbt)  eyea;  tlie  dark  tongue,  tbe  t^urdt^s  upon  the  teeth,  the  peculiiir 
eruption,  the  constipation,  tbe  characteristic  o<iuur,  and  the  coltnpse 
of  the  last  BtafTCi  wark  the  di^iLii^t;.  The  differential  diiigno^ia  be- 
tween it  and  typhoid  fevor,  with  which  it  is  of\en  confounded^  \a  pre- 
■euted  in  a  tabular  form* 


r      Usually  endemio ;  rarel/  eptdenuo, 
I       Not  ooatagioua* 

TouDg  adults  and  ohiMr^n  most  IUMq. 
1       Ag*  of  fraat^l  liability  under  *Ib. 
I       Attaoka  atrAiigera  clitefly. 

Seldom  «ndi  b«for«  ihe  :^lat  day* 

Hat  no  wdl- marked  re  tuba  ions. 


Dirr  aaaKTiA  t,   niAGKoais. 


A  diachari 

day* 
,iK  andlltli 
after    markad 


Epidemic  uaually. 

Cerlnitily   contagious ;     may  be    eom 

muuicated  by  those  ucalTected. 
Spares  no  age  but  infunta. 
Age  of  f^ealeat  liabiltty  orer  26* 
A  tucks  all  reaidi»iiti. 

fr- 
ReiiiL ..i    .. 

dny    generally,    and 

esticerbationa. 
EpiMtaiia  very  rare. 
Costive    uFually    until    tba  2d  or  8d 

week ;  abdc»met»  flaL 
P«l»e  uaimtly  over  100. 
AmmoiiiMcal  odour,  whether  tbe  akia 

is  dry  nr  not 
Kroption  characteritiic.  appeara  ear- 

UiTt  and  ta  more  abundant. 
Sudaiuina  ara  r&re  in  ibia  dheaae. 

Petechia}  and  Tibieee  are  eommon. 

Haa  no  oooataat  leaion. 

PneuimHiki  of  poaterior  part  of  lunga 

more  eomaioa. 
Crista  by   an  eating    in    nearly   efery 

recovery. 
Occura  mostly  in  winter  and  apringr 
Second  attaoka  do  occur. 

TrtaimmU — A  large  wetl-aired  room  ;  frequent  changes  of  linen  , 

iblutinn  of  the  patient's   body;  removal  of  all  unnecessary  carpcta 

id  curtains ;  and  tbe  ini»taDt  removal  of  all  evacuations,  are  measure* 

irable  both  to  mitigate  the  patient's  diBeuse,  and  to  prevent  it  from 
infecting  bia  attendauta.  The  chloride  of  liuie  may  be  scattered  about 
tbe  flo«>r* 

Tbe  treatment  of  fever,  according  to  the  beat  modern  phTstcian^i 
sh«mld  be  expectant;  that  ia,  tbe  ayniptomfi  should  be  watehed  and 
n-lieved  as  they  arise,  but  no  violent  eif^irta  should  be  made  t'^  cut  tho 
diMiae  abort.  In  tbo  first  stage,  if  there  u  much  nausea  and  gastric 
iliaturbance,  a  mild  emetic  of  ip^acuanha  muy  pn*€ure  relief.     Tb« 


Epiataxia  eomtuon^ 

DiibrrhcBa  a  frequent  accompaniniant ; 

iynip«uiti». 
Pulae  usually  under  100. 
Haa  a  niuiity  smell  when  tbe  akin  la 

^tj  \  acid,  wheo  moiat 
Cki^racteriatie  eruption  appears  about 

the  7tb  or  Sth  day. 
Sudamina  from  the  IDtb  to  the  15tb 

day. 
Peteehin  are  rare  in  this  diseaae. 
Haa  a  eoufttant  anatomioftl  leaiocu 
Hfta  broocbitia  commonly  in  the  aa- 

oond  week 
No  onsia  by  sweat,  but  a  gradual 

recovery. 
Oeours  mostly  in  the  full  luid  winter. 
Heoond  attacks  are  rare. 
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buwels  sbould  be  cleared  oat  by  an  active  aperient  at  tbe  ontset ;  ray 
tbree  grains  of  calomel,  with  rhubarb,  and  be  kept  open  by  milder 
do^es^  viz.  hyd.  c.  cret.,  followed  by  castor  oil,  or  an  injection.  Mrr- 
cury,  gently  given,  so  as  to  touch  the  gums,  has  seemed  of  service  in 
soiae  epidemics,  but  not  in  others. 

The  hair  should  Le  removed;  and  the  bead  be  bathed  with  cold 
lotions  so  long  as  there  is  much  headache,  and  so  long  as  it  is  agree- 
able to  the  patient.  If  there  is  great  general  heat  of  skin^  the  whule 
body  may  be  sponged  with  tepid  water. 

Blooff letting  should  never  be  prnctiaod  from  mere  routine,  but  he 
reserved  to  combat  any  local  inflammation  that  niny  ari«e.  If  the 
headache  is  very  intense,  with  great  heat,  flushe'd  face,  and  wild  de- 
lirium, a  smali  bleeding  in  the  erect  posture ;  or  rather  a  few  leeches, 
or  the  loss  of  a  little  blood  by  cupping  from  the  neck,*  will  be  ad- 
visable. Profound  coma  should  be  treated  by  a  large  blister  to  the 
shaven  scalp. 

Great  dyspnoea,  with  other  signs  of  inflammation  in  the  chest,  must 
be  com  batted  by  a  cautious  cupping,  followed  by  a  blister,  or  mustard 
poultice ;  and  ^mall  do.«es  of  senega. 

If  the  type  of  the  fever  be  very  /oir,  and  there  is  great  feeblcnesjs 
it  will  be  nece8^ary  to  give  good  beef  tea,  and  small  quantities  of  wiue 
from  an  early  period ;  but  this  need  not  hinder  the  application  of 
leeches  to  combat  any  local  congestion.  • 

The  use  of  opium  in  fever  is  nearly  the  same  as  that  of  wine.  The 
general  rule  is  to  give  opium,  where  nervous  excitement  exceeds  vas- 
cular action,  where  there  is  mucb  delirium,  and  sleeplessnetss,  with  a 
feeble  pulse.  In  some  cases  it  is  right  to  give  a  good  dose  at  once ; 
in  others,  to  feel  the  way  cautiously  with  small  d(«es.  In  some  cases 
of  excitement,  in  young  subjects,  opium  may  be  given  in  small  d(»K-s, 
gr.  i,  with  tartar  emetic,  gr.  i.  (^Vide  Graves'  Clinical  Medicine.) 
Opium  and  wine  may  be  known  to  do  good  in  fever,  if  they  make  the 
skin  and  tongue  moist,  the  pulr^o  fuller  and  slower,  and  if  they  allay 
nervous  excitement,  and  produce  sleep. 

The  state  of  the  bladder  should  be  inquired  into  every  day ;  and 
the  bed  be  kept  dry  and  clean.  Any  spots  that  seem  likely  to  uK-e- 
rate,  should  be  washed  with  brandy,  and  protected  with  soap-plaster. 

To  conclude  :  the  chief  indications  in  the  treatment  of  typhus  and 
typhoid  fever  are,  to  nurse  the  patient  carefully  through  it ;  to  alluy 
excitement;  to  prevent  local  inflammation;  and  to  support  the 
strength. 

RELAPSING   FEVER. 

This  Is  a  disease  arising  from  a  specific  cause,  and  characterized  by 
a  periodical  succession  of  febrile  attacks,  altematitkg  with  apparently 
complete  convalescence. 

S^mptmMy  County  dx.  —  The  ^attack  is  generally  sodden.  The 
patient^  previootily  in  healthi  is  seiied,  on  waking  in  the  morning,  or 
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wbile  engaged  in  bis  dailj  ftvoeaiioos,  with  ngor»f  more  or  lens  !i«vere 
in  chamcter  The  tense  of  chilliness  goon  begins  to  olteroare  with 
fiuMbings  of  besit  j  the  wurnitb  of  £$kin  mptdty  increases,  ond  after  n 
ItHiger  or  shorter  interval,  the  rising  fever  is  aceompanied  with  aevero 
fruutul  and  occipital  headache^  patn  in  the  bttck  and  limbs,  and  fre- 
quent pulse^  The  tongtie  is  drji  atid  »li*:hi1y  covered  with  a  milky- 
looking  fur;  the  bowels  are  consfipated,  though  occn»inrjallj  dirjrrbce^i 
is  one  of  the  first  symptoms;  the  urine  is  bi^b-eolotired;  the  appetii^ 
kist,  and  thuro  is  considerable  thirst.  The  respiration  is  fuller,  stronger, 
and  more  frequent  than  usual ;  the  countenance  is  depressed,  some- 
tiujfs  uuxious,  and  tbe  sleep  either  disturbed,  or  enlirelj  gone. 

With  the  advance  of  the  fever,  the  symptoms  become  wfrgmvated. 
The  skin  is  dry  aod  hot;  the  pains  in  the  back  and  limbs  increase 
in  intentityi  and  the  patient  now  complains  of  severe,  muHCtilur 
soreness,  so  severe,  indeedi  ihaf  be  resists  all  attempts  to  change  his 
position  J  lest  the  pain  be  augmented.  Tbe  t^pgue  is  oooted  down  its 
tuiddle  with  a  brown  fur,  wbile  the  tip  and  edges  are  pare  bed  nod 
red.  Tbe  heat  of  skin  increases  until  it  reaches  as  high  as  100^»  and 
even  lOT'^  of  Fahrenheit's  scale,  iodieating  apparently  great  tDflam- 
matory  violence.  The  heart,  by  the  second  or  third  day,  often  beat* 
100,  120^  or  even  130  strokes  in  the  minute;  and  wbat  is  highly 
chiiracUrisiic  of  tbe  disease,  the  pulse  gradually  rises  in  frequency  ra 
100,  120,  130,  140,  150,  and,  aocording  to  ont  observer,^  15G  in  the 
minute,  in  adults.  The  unoe  becomes  scanty  and  is  often  voided 
with  difficulty,  and  tbe  thirst  is  urgent  Anorexia,  nausea,  and  70Uiit* 
iiig  of  green  bile,  are  among  tiie  enrliesit  symptoms.  Tenderness  al 
the  epigastric  region  is  a  constant  accompaniment  of  the  disease,  and 
▼ery  frequently  pressure  over  the  spleen  gives  evidence  of  pain  aod 
tenderness  in  that  organ. 

In  the  evening  a  slight  exacerbation,  succeeded  t6wards  morning 
by  the  usual  remi^^^s&on,  is  perceptible. 

After  a  period,  varying  from  five  to  ton  davf^,  an  unusually  seveta 
exaocrbtttion  ensues,  followed  almo<«t  imuiediatcly  by  a  profuse  per- 
spiration, which  lasts  from  12  lo  36  hours.  An  entire  solution  of 
the  faver  takes  plaoe^  aud  the  patieut  in  a  few  hours  thinks  himself 
perfeotly  well.  The  alteration  is  most  remarkable :  in  tbe  morniugt 
the  pulse  may  have  been  130  in  the  minute,  the  skin  hot  aud  dry, 
the  head  throbbing;  in  the  aftemooD,  the  pulse  b  60|  the  skin  cool| 
the  head  free  from  pain. 

On  the  following  day,  the  patient  is  apparently,  in  cTery  respect, 
free  froiu  atlment.  11  is  appetite  returns,  his  btnjngth  improves,  aod 
we  suppose  him  progressing  favourably;  when,  at  a  period  varjins 
from  the  12th  day  to  tbe  20ch,  reckoning  from  the  outael  of  *thc  ill- 


neaa,  or,  on  about  the  Ttb,  counting  from  the  crisis,  the  patient  is 
agato  suddenly  seised  with  rigors,  vomiting  of  green  fluid  and  head* 


I>r  D.  Smith,  Ediuburgh  Med.  aod  Surg.  Jottmal,  for  Jaiittaiy,  1641 


I 
I 


f 


d 


850  PRACTICE    OF    MEDICINE. 

acbe,  quickly  followed  by  hot  skiD,  rapid  pulse,  furred  toDpie,  low  of 
appetite,  and  confined  bowels ;  delirium  perbaps  8uper\'eneSy  and,  in 
fact,  be  is  in  tbe  same  state  as  on  the  day  his  illness  commenced. 
The  pulse,  which  falls  remarkably  during  the  period  of  apparent  con* 
valescence,  often  beating,  the  day  preceding  the  relapse,  as  infre- 
quently as  48  strokes  in  the  minute,  rises  suddenly  to  120,  or  even 
higher.  After  the  expiration  of  two,  three,  four,  or  five  days,  the 
patient  is  again  bathed  in  perspiration,  and  the  next  day  is  couti- 
lescent. 

The  great  exacerbation  and  copious  diaphoresis,  generally  occur,  in 
the  first  paroxysm,  on  the  fifth  day;  sometimes  on  the  seventh,  and 
in  a  very  few  oases  on  the  ninth  day. 

The  second  paroxysm  of  this  disease,  though  of  shorter  diiratioD 
thau  the  first,  is  characterized  by  the  greater  severity  of  its  svoip- 
toms ;  and  is,  moreover,  accompanied  eithe'r  by  diarrheea,  or  dysen- 
tery of  a  severe  and  troublesome  nature. 

Sometimes  tbe  patient  suffers  a  third  such  attack,  and  even  a  fourth, 
fifth,  sixth,  and  seventh  have  been  observed.  This  protraction  of  the 
disease  is,  however,  of  very  rare  occurrence.  The  third  paroxysm 
generally  proves  fatal. 

Complications. — The  mopt  common  complication  is  gastric  irrita- 
tion. This  symptom,  in  some  instances,  amounts  to  little  more  tbao 
nausea,  retching  or  slight  vomiting,  with  occasional  tenderness  in  the 
epigastrium ;  but  at  other  times,  the  nausea  and  vomiting  are  exces- 
sive and  constant,  continuing  for  several  days,  when  either  medicine 
or  drink  is  swallowed ;  and  pressure  over  the  stomach  is  intolerable. 
At  first,  the  egesta  are  merely  the  fluids  taken  to  allay  the  thirst; 
but  as  the  vomiting  continues,  bile  and  even  blood  may  be  detected; 
and  finally,  black- vomit. 

Another  complication,  and  one  peculiar  to  this  fever,  is  jaundiee. 
It  generally  makes  its  appearance  about  the  third  or  fourth  dajr; 
sometimes  reaching  its  fullest  point  in  a  few  hours,  and  at  other 
times  advancing  gradually.  It  lasts  from  one  day  to  a  couple  uf 
weeks,  and  does  not  seem  to  interfere  with  the  progress  of  the  fewr. 
However  produced,  it  is  certainly  not  dependent  upon  any  obstruction 
nr  congestion  of  the  biliary  apparatus,  inasmuch  as  the  stools,  during 
\X»  continuance,  retain  their  natural  hue,  or  are  darker  than  common; 
Qt  the  same  time  the  urine  is  frequently  loaded  with  bile.  Moreover, 
po^st-niortem  examinations  show  that  the  ductus  communis  allows  bile 
to  pass  freely  into  the  duodenum ;  even  in  those  cases  in  which  jauo- 
dice  was  present  at  tbe  time  of  death. 

Catarrhal  symptoms  aro  common  during  the  winter,  and  among 
children.  Pueuuionia  and  pleurisy  occasionally  accompany  the  re- 
lapse. 

Petechife  are  now  and  then  present;  and  an  eruption  Is  somrtimet 
#een  resembling  flea-bites  some  what,  but  differing  from  them  and  froa 
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the  Uct»<*  rcMitre  nf  typhatd  fever,  by  Wiog  flatter  tnd  disappearing 
BOre  readily  unnJor  prenstire. 

Com  ft  1 066  syinpiomj*  so  me  times  8ui>crvene  in  old  people,  id  wbom 
lln!r»*  JB  supprep^inn  of  the  urioe. 

More  or  \em  viulent  deliriutu  is  dow  and  tbea  observed,  after  th« 
criticjil  discharge. 

Aiiatomiral  tharntUrt. — No  flT]Ai(>QiiciiI  chameter  of  thia  disease  hat 
been  pointt*d  out.  The  most  constant  lesion  bj  fur  is  enlargement  of 
the  »ple<^n.  In  tite  ftubstance  uf  this  organ  are  found  pale  jellowtivh- 
piuk  uiH**Jiefl  of  variaMe  ^ize,  firm  to  the  touch,  but  friable,  with  a  slight 
gmiiular  fr»eture.  A  altght  esceM  of  sertxMirj  is  oeca^tonally  found 
bentath  the  aruchnoid  mcinhmnc  of  the  brain^  and  in  the  lateru?  ven* 
tricles*  Tfie  blood,  which,  in  a  few  cases,  hua  been  fonnd  fluid 
ihroi>gh««nt  the  tmdy,  ift  generally  buffy  from  the  begin uing.  The  liver 
U  gertenlly  large,  and  the  gall-bladder  coutiuns  u  conaidembte  quaii* 
lily  of  thick  dark  bile. 

Cou»f^  mnrhih'tt/^  <{r, — Of  the  cause  of  this  fever  little  or  nothing 
ia  poaitively  known  in  the  present  state  of  our  knowledge.  It  aeetus 
to  be  dependent  on  some  specific  poi»on,  and  according  to  the  majo^ 
fit  J  of  obf*crvers*,  m  contagious  in  its  cliuractcr 

The  greatest  ninrtality  in  any  epidemic  did  not  exceed  12  per  oent. 
Thf  oniinary  mortality  is  from  3}  to  4  per  cent. 

A  large  majority  of  the  pregnant  women  attacked  by  relapsing  fovoF 
alxirt;  and  thiM  accident  i^  not  ui]frer|uently  followed  by  deiiih. 

No  particular  day  has  been  observed  on  which  death  from  this  fever 
s  place.     When  the  fatal  event  was  abour  to  oocurf  the  putlent 

»nted  to  sink  into  a  state  of  lethargy  or  coma,  from  wliicli  tlicy 
C4iiih)  be  ea<*|]y  aroused,  and  would  aoawer  rjuestiona  put  to  them  with 
eonsidcnible  correctness. 

Ditifjnmis. — The  rigtirs,  vomitings  and  pain  in  the  back,  might  lead 
one  to  suppose  the  patient  to  be  laWuring  under  smolUpos;  but  the 
|Niin  in  the  back  is  rarely  so  severe^  nor  is  the  vomitiiig  so  tacessanty 
aa  it  ordinarily  is  in  the  early  period  of  the  last-named  disease.  The 
suddenness  of  the  attack,  the  rigors,  hot  skin,  pain  in  the  limbs,  and 
whito  tongue,  distinguish  relapsing  fever  from  idiopathic  head  aflTeo- 
lioris.  The  heat  of  skin,  the  quick  pulse,  the  less  violent  headache, 
which  is  eoiitmonly  fmntal,  serve  to  distinguish  this  fever  ^m  the 
ordinary  bilious  and  remittent  fevers.  Neither  the  mulberry  rash  of 
typhus,  nor  the  roa«  spots  of  typhoid  fevcri  are  ever  present  in  relapsing 
fewer. 

Trrfttmcni, — Owing  to  the  limited  experience  nf  the  proff*«sioo  ill 
this  diarase,  much  uncertainty  exists  as  to  it-*  efficient  treatment. 

As  ii  cannot  be*  cut  short,  and  as  it  naturally  tends  to  a  resolution 
about  the  fifth  day^  veneseciion  is  discountenanced  by  the  majority  of 
obscrvttrs.      If  acute  inflammatory  cnmplicaiions  exist,  howe%*cr,  resort 
pti2»t  be  had  to  bloodteiting,  and  flie  case  treated  on  general  antiphlo- 

~»|ju  priucjplea.     Where  the  violence  c»f  the  diaoafic  uj  pears  to  U}\ 
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upon  the  ppleen  and  the  ntomach,  as  is  ihown  hy  the  enlargement  of 
the  former,  and  the  great  irritation  of  the  latter  organ,  cnpe  over  the 
splenic,  and  leeches  to  the  epigastric  regions,  are  hiehlj  serrieeaUe, 
and  should  he  repeated  until  the  symptoms  hegin  to  arate. 

During  the  chill,  warmth  to  the  skin,— either  by  sinapisms,  friction, 
&c., — is  indicated  to  counteract  visceral  congestioni  by  giving  actiritj 
to  the  cutaneous  capillaries. 

Diaphoretics  judiciously  exhibited,  prove  eminently  useful  in  aiding 
the  natural  tendency  to  a  crisis  by  sweating,  and  the  temporary  reso- 
lution of  the  fever. 

Nothing  is  so  useful  in  alleviating  the  great  muscular  pain  and  sore- 
ness of  which  the  patient  complains,  as  the  hot  infasion  of  Boneset, — 
the  Eupatorium  Perfoliatum  of  the  U.  S.  Pharmacopooia. 

To  relieve  the  excessive  pain  in  the  head,  resort  may  be  had  to  cold 
applications,  cups,  leeches,  &c.  Sinapisms  to  the  back  will  often  serve 
materially  in  dissipating  the  intense  lumbar  pains  which  so  greatly 
annoy  the  patient. 

As  the  reproduction  of  the  attack  in  this  disease  seems  to  depend, 
as  in  intermittent  fever,  upon  the  enlarged  and  congested  spleen,  the 
attempt  should  be  made  during  the  intermission,  to  relieve  this  organ 
and  reduce  its  size  by  means  of  mercurials,  iodide  of  potassium,  quinia, 
&c 

The  excessive  debility,  with  which  convalescence  from  this  fever  is 
generally  attended,  renders  the  early  use  .of  stimulants  and  tonics  ab- 
solutely necessary  to  prevent  the  sinking  of  the  powers  of  life. 

VARIOLA,    OR    iBMALL-POX. 

This  is  a  contagious  disease,  characterized  by  an  initial  fever  of 
three  or  four  days'  duration,  and  followed  by  a  peculiar  eruption, 
which  is  at  first  papular,  then  vesicular,  and  ultimately  pustular. 

The  disease  was  unknown  to  the  ancients.  It  first  appeared  in 
Europe  about  the  time  of  Mahomed. 

Two  varieties  are  commonly  noticed — the  distinct  and  the  eon/luent. 
In  the  former,  the  pustules  are  completely  isolated ;  in  the  latter,  they 
run  together,  and  are  generally  more  abundant. 

Three  stages  occur  in  the  disease; — 1,  the  initial  or  eruptive  stage; 
2,  the  maturative  stage,  commencing  when  the  eruption  is  fully  out; 
S,  the  period  of  dedioe.  Some  consider  the  period  which  elapxei 
between  the  inception  of  the  poison  and  the  attack  of  fever  as  a  dis- 
tinct B^age  of  the  disease,  and  enumerate  the  following  stages :  —  1st, 
Incubation,  from  six  to  twenty  days ;  2d,  Invasion ;  Sd,  Eruption ; 
4tb,  Maturation;  5th,  Decline;  6th,  Desquamation.  * 

Symptoms, — The  ordinary  symptoms  of  fever,  with  increased  pain 
in  the  back,  and  irritability  of  stomach,  amounting  often  to  obstinate 
vomiting;  coryxa  and  sore  throat  are  frequently  present;  and  in  chil- 
dren, convulsions.  The  fever  is  orthe  remittent  type,  and  rabiidei 
▼ery  deddedly  on  the  appearaooe  of  the  empdotti  wnidi,  in  tbe  dlh 
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tinct  variety,  comas  out  usually  in  the  course  of  tho  third  day,  —  at 
|jr5t  OS  miuute  re  J  papulos  over  the  fuce,  Deck,  chest,  and  oMoTuerii 
and  fiimlly  over  the  lower  extremities.  It  is  generally  completed  in 
about  two  days*  Nowcanimences  the  g€C(/nd  ttag^y  when  the  eruption 
is  fully  out,  and  begins  to  undergo  change,  on  the  di^ercut  parts  of 
the  body,  iu  the  order  io  which  it  Qrst  appeared.  Tho  pimples  aro 
converted  into  vesicles  on  the  second  or  third  day  of  the  eruption,  and 
become  umhUicated^  or  depressed  at  the  summit,  on  {ho  fourth. 
From  this  time,  they  prradually  increase  in  size,  the  lymph  bccumiog 
opaque,  until  the  vehicle  has  changed  into  a  pustule.  About  the  Efifi 
ifUy  of  the  eruption,  tbey  lose  their  umbilic4itcd  appearance,  and  boconrje 
[)ovcx  and  distended  at  the  top,  and  about  the  eighth  day  of  tbo 
^eruptioo,  or  the  eleventh  or  twol^h  of  the  disenpe,  they  coromeoco  to 
turn  of  a  brownish  colour,  sometimes  to  burst,  aud  then  dry  up ;  and  on 
Ve  twentieth  day,  or  thereabouts,  the  crusts  full  oS*,  leaving  usually  a 
ermaiK^tit  pit,  or  depression  on  the  skin. 
The  iitmntit^  of  the  eniptiou  varies  from  a  few  scattered  pustules 
to  a  complete  efiiuresoence  over  the  whole  body,  the  holahd  character 
^UNiiog,  however,  alwiiys  maiutained  in  the  distinct  variety.  During 
^Bhe  eruptive  st^gf,  the  diflcrent  umeauB  membranoi  become  Ukewit^o 
^Efieoted,  hence  the  pain  in  the  throat,  sore  eyes,  and  eoryza.  The  sXrm 
Wm^  apt  to  become  swollen,  especially  on  tho  face  aud  head,  duriug  tho 
filling  and  maturatioo  of  the  pustules. 

Tha  secondary  fetter^  or /eoer  of  maturation^  comes  on  about  the 

iighth  or  twelfth  day  of  the  disease,-  or  the  sixth  or  eighth  day  of  the 

Druptiou  :  it  depends  oa  the  sympathy  of  the  eoustitutiou  with  the 

1  affection,  and  is  proportionally  severe  according  to  the  in  tensity 

nf  the  latter.     During  the  period  of  maturation  a  peculiar  greasy 

dour  is  given  off  from  the  patient's  body,  by  which  th^Tdissaaa  nuij 

rooogoised;  violent  itching  also  accoiupanies  thi^  stage. 

The  ihirtl  or  declining  Mtayc  commences  about  the  twelfth  day  of 

»lhe  disease.     Some  of  the  pustules  dry  up ;  others  burst,  pouring  out 
their  contents,  which  dry  in  the  form  of  brownish  scabs.     This  pro- 
^eaa   of  desiccation   continues,   and   is   generally  completed   by   the 
ftfteenth  to  the  twentieth  day,  after  which,  circular  browoi&h-red  spots 
tvmuD  often  for  several  weeks,  together  with  the  characteristic |>i/4* 
In  eonfiucnt  variola^  all  the  symptoms  are  of  a  more  grave  type. 
^^The  censbral  and  gastric  complications  are  more  Intense,  there  being 
^H  persij^tent  vomiting,  and  either  delirium  or  convulsions.     These  aSec^ 
^■tioui  may  cause  the  death  of  the  putient«before  the  appearance  of  the 
^P  #nipliuu«     The  eruption,  which  is  eomtnuuly  Bimultannum^  and  seldom 
I       ^m-vruivty  occurs  about  the  tramd  or  third  c/uy,  rarely  on  the  fourth, 
and  still  more  rarely  ou  the  fifth.     It  is  sometimes  accompanied  by  a 
fasb  rcMmbhng  scarlatina  or  erysipelas. 
^^      The  pustules  are  less  prominent,  and  more  aggregated*  than  in 
^■•imple  variola,  and  their  edges  run  into  oue  another      Tbey  do  not 
^■bowuvcr.'flll  i»o  completely  a^  in  tbo  distinct  form|  and  arc  flat 
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darker  in  colour.  They  are  more  namerous  on  the  face  than  other 
parts;  and  in  fact,  when  crusts  begin  to  form,  the  whole  face  is 
covered,  as  it  were,  with  a  mask.  This  incrustation  falls  off  from 
about  the  fifteenth  to  the  twentieth  day.  The  fever  never  entirely 
subsides,  as  in  the  distinct  form ;  it  is  much  aggravated  during  the 
second  or  maturative  stage,  and  although  generally  of  the  sthenic  cha- 
racter, it  sometimes  assumes  a  low  tendency,  and  the  patient  may  die 
from  extreme  exhaustion.  By  some  writers,  the  greater  intensity  of  the 
secondary  fever  is  considered  as  diagnostio  of  this  variety.  The  erup- 
tion usually  begins  to  scab  upon  the  face,  about  the  tenth  day  of  the  dis- 
ease. The  skin  here  is  excessively  swollen ;  matter  oozes  out  beneath 
the  crusts,  and  is  mingled  with  a  bloody  and  ichorous  discharge.  The 
mucous  membranes  suffer  greatly,  especially  those  of  the  throat, 
larynx,  nose,  and  eyes. 

Should  the  patient  survive  the  second  stage,  and  pass  into  the  stage 
of  decline,  he  is  still  exposed  to  danger  from  pseudo-membranous  in- 
flammation of  the  larynx  and  fauces,  pneumonia,  pleurisy,  destructive 
ophthalmia,  sloughing  or  ulceration  of  the  cornea  and  subsequent 
permanent  opacity  of  this  structure,  excessive  suppuration,  erysipelas, 
and  pcangrene.  After  desiccation  unsightly  scars  and  pits  are  usually 
left  behind. 

In  the  condition  called  maliynnnt  smaU-poXy  there  is  either  a 
complete  prostration  of  the  nervous  power  from  the  very  first,  so  that 
the  patient  never  reacts  from  the  onset  of  the  disease,  or  there  is  a 
depraved  condition  of  the  blood,  giving  rise  to  petechias  and  vibi^res, 
and  accompanied  with  other  evidences  of  a  typhous  state.  Death 
generally  occurs  in  such  cases  from  the  seventh  to  the  ninth  day  of 
the  disease. 

It  is  during  the  secondary  fever,  which  is  very  violent  in  the  cun 
fluent  small-pox,  that  most  danger  is  to  be  apprehended.  Oat  of 
168  deaths,  recorded  by  Dr.  Gregory,  27  occurred  on  thtf  eighth 
day  of  the  eruption  (eleventh  day  of  the  disease).  Thirty-two  died 
in  the  first  week,  97  in  the  sccouJ,  and  21  in  the  third.  In  the 
first  week,  death  seems  to  be  caused  by  an  overwhelming  malignancy 
of  the  poison,  oppressing  the  brain,  and  causing  coma;  in  the  second 
week,  from  affections  of  the  respiratory  passages ;  and  in  the  third, 
from  debility. 

Proynosii.  —  The  distinct  variety  usually  recovers  under  proper 
treatment ;  the  confluent  is  extremely  dangerous,  and  the  malignant 
almost  necessarily  fatal.         • 

Cau^. — A  specific  contagion.  All  are  liable  to  be  attacked  nnlen 
previously  protected.  Epidemic  influences  appear  to  give  grMtar 
energy  to  the  specific  cause,  but  they  cannot  originate  theeamw. 

Treatment  —  Under  the  old  stimulating  and  heating  plan  of  i 
ment,  small-pox  was  a  very  fatal  disorder.     Atpreseoti  it  k 
more  manageable  under  the  rtfrigeroM  plan.    The  room  .  ' 
lai]gey  ood|  and  well-ventilated.    In  mild  oiaes,  the  ontf 
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required  are  refrigerant  dirtpboretics^  and  an  occasional  Uzativd.  In 
NJVertT  cases  a  saline  or  mercurial  caihDrLto  tnay  bo  given  at  first,  fol- 
lowed by  the  other  meusures  above  reco  mm  ended.  Occasional  ^pung- 
irig  witb  cool  or  teptd  water,  if  tbe  skin  be  very  hot  nud  drj'.  It  is 
im porta nt  to  recoUeet  that  the  disease  cannot  be  cut  short,  bcoce  the 
strength  of  the  patient  should  be  husbiindcd,  IK^vcr's  powder  may  be 
given  at  night  to  com  but  the  restlessness*  Bhedintf  is  never  ret^nired, 
except  to  counteract  aotne  intercurrent  infiammation ;  and,  iu  such 
caaeSf  local  bleeding  would  be  preferable.  After  the  lir^t  ftage^  very 
Utile  is  required;  perhaps  the  nervous  symptoms  may  call  for  the  usu 
of  Ilofftiiuu's  anoiiyue^  or  awcet  spirits  of  nitre. 

In  the  contluent  saiall-pox,  the  treatment  is  often  not  so  simple; 
but  requires  to  be  varied  to  meet  the  gymptoms  that  arise,  just  aa  in 
fever,  Oreut  restlessness,  wakefulness^,  and  delirium,  about  the 
cti^hth  or  ninth  day,  are  generally  bunctiiied  by  opiates.  If  the  pul^e 
ia  iVcble,  broths  and  wine  are  required  ]  especially  if  the  pustules  do 
Dot  till  out. 

During  the  gevmnfar^  /^«?<fr,  which  generally  scU  in  about  the 
eleventh  day  of  ibe  diaeaae^  apcricDts,  opiates^  tonic8|  and  oourisbiug 
diet  should  he^iven. 

Great  dyspnoea  re(|uires  a  blister  to  the  chest 

The  intolerable  itching  h  bes^t  allayed  by  smearing  the  eruption 
with  cold  cream. 

Various   measures  have  been   proposed,   in    order   to   prevent  the 

'(tifif/  and  distiguremcnt  occaHoned  by  this  horrid  disease.  HenctU 
ng  the  pusiiules  with  lunar  caustic,  and  with  tincture  of  iodine | 
Opening  each  of  them  ;  covering  the  face  and  hands  with  an  oiutnicnt 
euinpo>ed  uf  litharge  and  meicurial  oimment;  keepiug  the  patient  it* 
pcrtetl  durknetsaj  have  each  been  recommended,  but  with  very  duubu 
ful  Buceosa.  They  should  all  be  tried  before  the  eruption  becomea 
Tesicukr,  When;  extensive  crusts  ire  rubbed  off^  dusting  with  pow- 
lered  ciucbMna  has  been  found  tisefub 

J^icemitun  o/  JSmali*pox.  —  There  are  two  ixietbf>ds  —  inocufatton 

and  vucctnatioH.    The  iiri^t  is  very  effectual,  because  it  actually  impurtg 

\e  diaease  in  a  mild  form;  but  it  is  not  unattended  with  danger, 

tspwjially  from  mul  li  ply i  n^^  cenfrc*  ofconta*jwn.     The  other  method, 

termed  vaccination,  is  utiw  universally  practised. 

Vaccina,  the  vatciue  dit^iiin'^  or  caw/MtXj  is  the  name  given  to  a 
diseuae  attended  with  umbiiicated  vesicles^  produced  by  inoculation, 
and  protecting  the  human  system  from  smatl-pox.  To  l>r.  Jenner  iB 
due  the  credit  of  tiist  bringing  into  practice  thia  artitieial  in^jde  uf 

I}irolecting  the  system.  The  di?eaj*e  was  noticed  first  in  the  cow 
(whence  its  nanie)»  in  which  animal  it  appears  in  the  form  nf  small 
vesicles  upon  the  teata.  The  mailer  taken  from  such  vcsieiea  it 
|»rotectiv«^, 
TUc  idea  at  present  entertained  !««  that  this  diseaie  is  vsriola,  modi» 
Mod  and  leudcrcd  milder  by  patkning  through  the  system  of  the  oow{ 
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and  confirmatory  of  ibis  view  is  the  experiment  of  iDOcalating  the  cow 
with  variolous  matter,  and  then  employing  some  of  the  matter  from  the 
resulting  pock ; — it  was  found  to  be  protective. 

Symptonu,  Courscy  dsc.  —  A  very  slight  inflammation  at  the  point 
of  puncture  is  seen,  which  soon,  however,  disappears.  On  the  third 
day,  a  little  red  speck,  slightly  elevated,  is  noticed,  which  has  become 
a  vesicle  by  the  end  of  the  fourth  day.  On  the  fifth,  it  is  slightly 
umbilicated,  and  contains  a  clear  lymph.  This  gradually  enlarges,  and 
on  the  sixth  day  the  areola  is  visible ;  this  continues  to  enlarge  until 
the  tenth  day,  when  the  disease  is  at  its  height.  Now  the  pock  ia 
about  one-third  of  an  inch  in  diameter,  elevated,  umbilicated,  and 
exhibiting  a  minute  scab  upon  the  surface.  The  areola  is  usually  two 
inches  or  more  in  diameter.  The  scab  now  gradually  forms,  the 
serous  liquid  is  replaced  by  pus,  and  about  the  twenty-first  day  the 
scab  separates,  leaving  a  cicatrix  of  a  peculiar  appearance. 

The  constitutional  symptoms,  if  they  occur  at  all,  appear  about  the 
eighth  to  the  tenth  day.  Sometimes  there  is  a  little  fever,  and  swell- 
ing of  the  axillary  glands,  and  occasionally  a  slight  eruption. 

There  is  great  difference  in  the  susceptibility  of  persons  to  the  vac- 
cine disease,  also,  in  the  same  person,  at  different  tim^. 

In  relation  to  the  degree  of  protection  afforded  by  vaccination,  it 
would  appear,  as  the  result  of  numerous  experiments,  that  about  one- 
half  the  vaccinated  are  liable  to  a  modified  form  of  small-pox,  or 
varioloid,  on  exposure.  Still,  cases  of  varioloid,  are  so  rarely  fatal, 
that  it  may  be  considered  as  almost  certainly  protective,  so  &r  as 
danger  is  concerned.  Some  suppose  that  the  protective  influence  gra- 
dually wears  out  from  the  system,  and  requires  renewal.  This  idea 
is  incorrect;  for  in  that  case,  the  susceptibility  to  varioloid  ought  gra- 
dually to  increase,  the  longer  the  interval  from  the  period  of  vaccina- 
tion ;  whereas,  the  susceptibility  really  diminishes  after  the  twenty- 
fifth  year.  The  truth  appears  to  be,  that  the  original  amount  of 
protection  afforded  by  vaccination,  differs  in  different  cases ;  and  that 
there  is  the  greatest  susceptibility  to  varioloid  between  the  ages  of  15 
and  25  years.  Hence,  revaccination  should  always  be  practised  tcitkim 
these  years ;  or,  if  not  then,  certainly  at  the  commencement  of  any 
variolous  epidemic. 

VARIOIX)n>. 

This  name  is  applied  to  a  modified  form  of  small-pox,  occurring  ifi 
persons  protected  by  the  influence  of  vaccination.  As  already  re- 
marked, the  complete  protection  of  vaccination  extends  only  to  abont 
one-half  of  those  subjected  to  it. 

There  is  no  reason  for  regarding  varioloid  as  a  distinct  disease.  The 
proofs  of  its  identity  with  smnll-pox,  are  the  facts  that  it  varies  moch 
m  its  intensity,  that  it  is  produced  by  the  same  cause— con tagioo; 
and  that  it  is  capable  of  producing  genuine  small-pox  id  the  nnpro^ 
t^tod.     In  some  cases,  the  fever  alone  exists;   in  otheiBy  only  aa 
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imptioBf  eithrr  fwipnlar  or  vesicular^  and  most  pomroonly  in  part  pustu- 
lar, goinjr  on  to  the  fourth  or  6ft h  day,  and  then  drying  up.  Iri  pro- 
gress is  always  shorter,  by  several  dny^,  thsn  variola,  aucj  it  U  destitute 
of  fhe  eharacteriHtic  odour  of  that  disense. 

Tb©  treatment  \b  tlxo  aaiiie  as  for  mild  caaes  of  variola. 
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10  a  cocita^ioua  eruptive  fever^ — the  eruption  being  vcMcuIar, 
\ptom».  —  Occasionally  febrik  ^ytiiptoras  may  hij   pre^icnt,  hut 
ffenmliy  they  are  very  ali^'ht,  and  continue  from  a  fuwr  hours  Uy  \m%\ 
Uayt^y  when  they  di&appear  oq  the  oeeurri^nee  of  the  eruption.     Thi^i 
ea  out  in  amaU  red  f^pots,  which  !*pt»edily  Uvome  ve>.icular,  and 
oftcD  accompanied  with  itehiog.     They  attain   *ii:iturity  nlniut  the 
fifth  day,  having  bec*ome  puruloid,     Th**y  then  commence  to  de^iep1lto, 
the  erut^ta   falling  off  on  the    nintli   or   tenth   day.     The  pooka  art) 
tifiually  few  in  nuaiberf  and  ^^ry  f^etdom  umhilicatod. 

The  only  known  cnust*  is  a  »prcific  coiit/i^ion.     It  aometimes  oecufv 
epidemic»lly.     One  attuek  is  protective  againat  a  second  one. 
The  onty  disease  with  which  it  can  be  confounded  is  Bmatl-pox. 
Trrafmcni. — ^  Often,  nothing  is  required.     The  mildeat  antiphlo* 

Ei^tic  nitaiifi  are  aufficient 
BIDEOLA  (i/faafr*). 
Thia  ia  a  contagious  (avert  aocoinpanied  with  a  peculiar  emption, 
Symptoms. — Those  of  an  ordinary  fever,  with  the  addition  of  those 
f  ciitarrb,  auoh  as  redness  and  watery  appearance  of  the  eye^  eoryaa, 
rith   frequent  sneezings  hoarsen  ess,  aod  cough.     There  may  also  be 
'       aouie  dyspnoea  and  tightneea  of  the  cheat.     The  eruption  makea  ira 
apptaratvce  on  ihc/ifurfh  day,  in  the  form  of  email  circular  spots,  firat 
on  the  face,  and  eiteoding  itself  successively  within  a  djiy  or  iwn,  to 
the  neck,  cheat,  and  limbs.      In  general,  the  small  8]:k>ts  an>  succ^eedvd 
by  larger  ones,  and  the  final  arnitigement  of  the  patches  is  uAoaliy  in 
a  irmicinular  or  cnncrntii*  form*     The  nni  tint  of  the  eniptiou  ai* 
aumis  its  greatest  intensity  on  the  fj»ce  on  i\\e  Jifth  day. 

The  fever  does  not  subside  on  the  apfiearance  of  the  eruption  :  1 
Buy  even  be  increttsed,  as  also  may  Ije  the  catarrhal  synipMrnix.     The 
eruption  is  slightly  elevated  above  the  {^km.aod  ia  attended  oftcD  with 
ilehing,  when  at  its  height.     Thcr»>  may  also  he  a  few  papulie  or  vesi 
tica  interspersed  along  with  the  regular  eruption. 
When  the  eruption  u  fully  devt  lopi>d,  Ihe  fn>queney  of  the  pulse, 
Ellieat,  thirst,  redness  of  the  eyes,  and  coryf.a  di^-nppcar,  or  are  much 
alleviated;   the  n-iU8ea  and  vomttiitg  alno  subside.      About  the  sixth 
day^  the  watchfulms.'^  difappaara,  the  cough  and  dyt^poa^a  biMng  the 
only  symptoms  thut  remain.     On  the  third  or  fourth  day  of  the  erup- 
ilion,  thu  spotii  become  pale,  and  gradually  assume  a  yellow  tint;  and 
rhen  the  redue«s  haii  disaf speared,  the  epidermis  beoomca  dvtacbod  * 
uttU  forfutaceoua  t^calea. 
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In  cbildrcD  with  a  delicate  skin,  tlic  eruption  soniPtinaes  appcare  nt 
the  third  day;  but  iu  tho»e  with  a  thick,  browu  akin,  it  may  ooi  U 
developed  before  the  fifth  day. 

In  some  cases  there  is  no  catarch;  the  disease  is  then  named  Rn- 
Ijeofa  sine  Catarrho  or  French  meatier.  Again,  there  may  be  simply 
a  fever  with  catarrh,  but  without  the  eruption.  These  forms  of  the 
disease  are  not  certainly  protective. 

In  measles,  the  mucous  membranes  are  very  apt  to  be  affected; 
{rrnerally,  the  membrane  of  the  trachea,  bronchi,  fauces,  nostrils,  and 
«^'rlids,  is  prtncipally  affected,  but  sometimes  that  of  the  stomach  or 
bowels  principally  suffers,  producing  nausea,  vomiting,  or  purging. 
At  other  times,  tbe  membranes  of  the  brain  are  implicated,  inducing 
convulsions,  stupor,  or  coma.  It  usually  gets  well  in  uncomplicated 
cases. 

The  pro*jno8i8  is  unfavorable  when  the  child  is  very  younjj,  when 
the  eruption  appears  before  the  third  day,  or  when  it  su'idonly  disnp- 
pears.  A  leaden  hue  of  the  spots,  pctechiae,  or  rxcc:«sive  dyspnaa, 
arc  also  unfavourable  signs.  The  prognosis  is  favorable  when  the 
gastro-pulmonary  symptoms  are  slight,  the  progress  of  the  disease 
is  regular,  and  when  the  skin  is  moist  after  the  appearance  of  the 
exanthema. 

The  srquelas  of  rubeola  are  bronchitis,  pneumonia,  pleuritis,  caco- 
colitis,  diarrha'a,  and  ophthalmia.  The  chief  danger  arises  from  tbe 
complication  with  pneumonia. 

Cav^s. — A  specific  contagion.  It  is  said  to  be  imparted  by  tnom- 
lation.     Epidemic  influences  also  operate  in  itfl  production. 

Treatment. — When  the  gastro-pulmonary  symptoms  are  slight,  the 
treatment  merely  consists  in  keeping  the  patient  in  a  mild  tempera- 
ture, on  spare  diet,  and  giving  gentle  laxative  and  diaphoretic  medi- 
cines. If  the  soreness  of  the  throat  be  very  troublesome,  the  inhala- 
tion of  the  vapour  of  warm  water  is  useful. 

As  a  general  rule,  all  inflammations  that  precede,  accompany,  or 
follow  rubeola,  when  severe,  should  be  treated  as  though  that  exan- 
thema was  not  present.  Should  pneumonia,  or  laryngitis,  set  in,  the 
^  treatment  according  to  the  above  rule  should  be  on  the  general  prin- 
ciples laid  down  for  the  removal  or  alleviation  of  these  affections.  If 
the  eruption  disappears  suddenly,  the  treatment  must  depend  upon 
the  cause  producing  this  effect.  If  it  is  itiduced  by  the  suddea  deve- 
lopment or  increase  of  an  internal  inflammation,  the  attention  must 
necessarily  be  directed  to  the  immediate  subduing  of  the  inflammatory 
action.  If  the  recession  depends  on  cold,  the  warm  or  vapour  hath 
should  be  had  recourse  to.  Diarrhoea  frequently  comes  on  during  the 
convalescence,  and  if  not  too  severe,  is  useful  in  checking  a  tendency 
to  thoracic  disease;  should  it,  however,  proceed  too  far,  small  dosta 
of  Dover's  powder,  and  the  occasional  use  of  the  warm  batb|  will  be 
found  useful.  A  common  sequela  of  measles  is,  a  abort,  houte,  and 
Imrking  coUg\\,  ^\\\cVk  Vim  ^  ^t^^I  ds^l  of  the  eronpj  soundi  but  la  nol 
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oltc^nded  with  djspnoca.  It  rcadilj  yields  to  counter-irrit.ints* 
Uuriug  couvulc'scenoc',  exposure  lo  cold  should  be  giiuidt>d  agnin^t. 
The  mitiiynanl  toriu  is  trcutcd  wlrh  stituuluuls  butb  inter  Dal  iiud 
extertiid.  • 

BCARLATIKA. 

This  IB  ft  eontngiovis,  eruptivt}  fever,  purtkulnrly  nflcctiug  the  ^kin 
nnd  mucous  uieiubmne  of  Ui«  throat.  Abuul  the  Bt'WJud  dii_y  of  the 
uiltiuliuu,  the  wbolo  iiurtace  of  ihc  body  prea^iit^  liulo  red  poiut^i 
whicb  uru  soon  followed  by  pwlches  of  u  dtap  »ciirl«t  ctdour,  itermted 
ttL  their  edges,  whit^h  bt;cowf3  coutluept,  uud  iermiuate  by  dcsijuttiiia- 
iiuu  from  the  hftlt  to  ihe  Btuih  day.  The  ru^h  i«  slightly  ekvated 
ftbove  ih€  skin^  aod  dii^^^-ippenrs  on  prtri^uri?. 

Sciiriutina  occurs  undijr  three  fuiriuft — iScuriaittm  timpltTc^  S*  an^i* 

SCAKLATINA     BIKPLBX. 

The  precursory  sytnptouja  of  this  form  nrc»  general  debility,  nau^cft, 
ahivcring^,  followed  by  llu.shei»  ot  beat  uud  chirttU  Un  the  n^eotnf  dny 
of  tbt*  febrile  fiymplotus,  little  poitit^i  at  first  of  &  light  red,  then 
becotinug  dcsper,  uppear  in  great  numKr^  on  the  face,  neck. and  cbitat. 
(ij  the  coon»e  u(  tweoiy-fuur  houn*,  sinnJar  spots  apj^var  ou  ihe  body, 
iips,  tongu(»^  ptilati%  u\td  pburynx.  Uu  the  (hini  day,  iiiuat  uf  the 
itiUjr»*tio».'»  wLicli  bad  been  lutt  are  covertd  iVitb  Urgo  doited  palcheft, 
having  ^rrtutod  edges.  In  thii»  stage  the  pul^e  is  full  nud  very  fre* 
qucitt,  the  tongue  it»  covered  ixith  a  crtutuy  eoat,  through  which  the 
Ttid  and  ek'Vutcd  pupidas  appear,  producing  a  chiiraLU*ri*ue  apptamueii 
of  ibe  urgtiu.  'ihe  fkiu  in  mueli  itntier  in  tlu^  furin  at  ixaiithetua 
thuu  ill  any  other.  'J  ho  ^curht  eolour  itt  of  a  dee^ier  tint  on  the  groiliai 
butUx'ki^^  :inij  foi*Js  of  the  joints,  than  in  oiUtjv  ^tuuiioiia. 

Ai^iot  tiie  Jf/ih  dtiy,  ttje  intensrite^  between  the  pate  his  bocoine 
larger,  the  si'ailtJt  colour  less  vividj  and  blight  dee^^juuniutiou  takes  phice 
on  the  neck,  leuiples,  and  chest.  Un  the  $ijLth  day,  the  e  ha  meter  of 
the  dlSl.*ti^e  beeoiues  leN»  distinct;  aud  on  the  tit/tuh  and  tunfh  dayoy 
dei^cjuauiailou  frotu  the  surface  of  the  huDdii,  ft^et^  and  the  dificreo^ 
re^iona  of  the  body,  tiikes  pUce. 

^aOAftLATIVA    ^HOIltOtA. 

S^mjtfoms,  —  This  form  b  c  ha  raster  iied  by  the  accompanying  iiv- 
flaininiition  of  the  throat;  it  oomaienoea  with  more  intense  tVver,  and 
A  ^nae  of  stiDnessf  of  the  neck  and  inferior  maailla.  Ou  the  areuntl 
day,  the  pb  trynx  is  infi;imed«  deglutitiun  is  diflicult,  the  atnygdalai 
become  nwolien,  uud  the  muoous  membraiiti  presents  a  vivid  red  appear- 
ance. In  the  8.  simplex,  the  pharynx  *prt sen ta  an  exunthematoiia 
blunh,  but  there  is  no  effusion;  in  this  foim,  however,  a  qnautity  of 
thick}  vijicid  fluid,  sometimes  of  a  whitii«h -yellow  colour,  but  more 
gL'ueraily  m!&eou«  like  matter^  is  thMWD  oul  ou  the  amygdalae,  pharynx. 
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ond  anterior  pillars  of  the  velum.  During  the  second,  third,  and 
fourth  days,  symptoms  of  gastro-enteritis  are  present ;  the  tongue  » 
of  B  bright  red  colour ;  there  is  nauiva,  von^iting,  diarrhoea,  or  consti- 
pation, dry  cougli,  quick  and  vibrating  pulpe,  and  ooeasionally  epi«- 
tazis.  The  eruption,  which  appears  on  the  third  day,  is  not  so  gene- 
rally or  equally  distributed  as  in  the  former  affection.  It  also  some- 
times disappears  suddenly,  frequently  on  the  day  after  its  appearancf, 
and  returns  again  after  an  uncertain  period  of  time.  The  entire  dura- 
tion of  this  form  is  longer  than  in  simple  scarlet  fever,  and  its  order 
of  appearance,  and  that  of  its  desquamation,  are  not  so  regular.  It  ia 
much  nvpre  dangerous. 

SCARLATINA  MALIGNA — MALIGNANT,   OK  PUTRID   SORM   THROAT. 

Symptoms. — This  form  comes  on  like  the  scarlatina  anginosa,  ex- 
cept that  the  symptoms  arc  of  a  graver  type  even  on  the  first  acceasioo. 
8omciimea,  in  fact,  the  patient  is  stricken  dead  by  the  poison  in  t 
very  few  hours  before  any  eruption  or  local  symptoms  come  on.  The 
throat  affection  is  however  usually  very  prominent.  The  eruption  does 
not  present  a  scarlet  appearance,  but  is  more  of  a  livid  hue,  and  fre- 
quently interstpersed  with  petechisa.  It  is  irregular  in  its  first  appenr- 
auco,  and  it  may  disappear  and  reappear  several  times.  In  this  form 
of  scarlatina  the  pulse  is  small  and  irregular,  the  teeth  and  tongue  are 
covered  with  brown  or  black  incrustations,  the  eyes  are  mfich  injeeted, 
and  the  vision  is  confused ;  the  respiration  is  laborious,  and  the  breath 
is  foerid;  the  pharynx  is  covered  with  thick,  viscid  mucositj,  and  there 
is  often  sloughing  of  the  surface  of  the  amygdalie.  Convulsions  and 
coma  are  frequent  concomitants  of  this  affection  in  children,  while  de- 
lirium and  deafn^s  attend  this  form  in  the  adult. 

The  appearance  of  numerous  petechias,  of  abundant  diarrhoea,  of 
difficult  respiration,  or  of  persistent  coma,  announce  the  approach  of 
death. 

The  sequela  of  scarlnthia  are,  anasarca,  ophthalmia,  otitis,  bronchi- 
tis, enteritis,  orchitis,  and  tonsilitis,  in  adults;  abscesses  of  the  sub- 
maxillary and  parotid  glands,  &o-,  in  children. 

Treatment. — In  scarlatina  simplex^  when  the  bowels  are  consti- 
pated, mild  purges  may  be  employed.  Rest  in  bed,  spare  diet,  cooling 
acidulous  drinks,  and,  where  the  surface  of  the  b^y  is  extremely  hot 
and  burning,  cold  sponging,  are  the  means  principally  to  be  relied  on. 
A  mild  emetic  given  at  the  onset,  is  thought  to  modify  it. 
i  lu  scarlatina  anginosa  and  mali(/na,  the  treatment  must  be  varied 
to  meet  the  symptoms.  If  there  is  violent  cerebral  excitement,  leechrs 
or  cups  may  be  applied ;  but  if  the  powers  of  life  are  low,  it  may  be 
necessary  to  give  wine,  be(/-tea,  'cinchona,  Ac,  from  the  very  com- 
mcDcemeut  The  throat  always  requires  great  attention.  The  |Hitient, 
if  able,  should  use  a  gargle  containing  muriatic  acid,  or  chloride  of 
■oda,  and  should  inhale  the  steam  of  vinegar  and  water. 

The  best  fpxf^  Va  oi\^  mu^«  \k^  vcA>Mi\^'%%^  oKLooe  «if  rfid  l^pper  !■ 


m  pint  of  boiling  vinegar  and  water.  To  cases  of  young  oKildren,  U 
nuij  be  applied  by  nieaus  of  a  swab.  The  bowels  ahoald  be  regularly 
oleared  by  mild  aperients  and  enemata.  The  citrate  of  potass^^  given 
in  a  state  of  efTervea^cence,  is  an  exeelleut  TTiedicine  in  most  ciises. 
Cool  spoDging  IB  of  servi(^e  when  the  heat  of  the  snrface  ia  gtea^ily 
bigb,  and  anointing  the  whole  (turfuee  with  lard  or  ffome  other  unijuent, 
bi^  been  found  very  ustful  in  alLiying  heat  and  restlessness;  but  in 
nmligntint  cases  it  is  to  stiniulanta  that  the  practitioner  baa  chiefly  to 
liMik  for  the  safety  of  his  patient. 

The  internal  and  external  me  of  chlorine  throughout  this  disease  is 
highly  recoil! mended  by  some  authors.  It  may  be  used  either  in  tbe 
form  of  the  oq.  chlonnii  f3K8f  aquae  font,  f  ^viij,  and  syrup,  f^j;  a 
tablespoonful  of  the  mixture  being  given  every  hour  or  two,  or  it  naay 
be  given  in  the  form  of  a  solution  of  chlorate  of  potasita,  in  the  pn>> 
portion  of  a  drachm  to  a  pint  of  water^  and  uaed  ad  libitum.  It  may 
ilao  be  used  as  a  g»irgle  to  the  throat.  When  p^iudo-racmbranous  or 
gangrenous  patches  are  obiterved  in  the  fauces,  and  the  colour  of  the 
tiieuibrane  is  dark-red,  an  infuMon  of  capsicum  ia  an  eioellent  applica- 
tion. The  sulphate  of  zinc,  or  nitnite  of  silver,  is  also  useful  under 
aimiUr  circunidtances«  When  the  sloughs  areoffensivef  the  foetor  may 
be  often  corrected  by  a  creaaotfi  gargle,  or  a  gst^glo  of  pyroligneoua 
acid  in  solution* 

Fomentations  and  poultioes  may  he  applied  to  tbe  tbrofttj  leeeboa 
are  UHUiiliy  of  no  beuefit. 

Brihtiumni  is  sometimes  uscd  &B  a  preventive.  It  may  be  given  in 
a  stdution  made  by  diissolving  three  grains  of  tbe  eitrmet  in  a  fluid- 
ounce  of  distiHed  water,  of  which  tliree  drops  is  the  do«)e  fur  a  child 
tinder  one  year,  increasing  it  one  drop  for  every  year. 

During  convulcsscence,  the  patient  should  be  protected  from  cold, 
and  ought  occasionally  to  employ  tepid  batbs,  and  friclious  to  tbe  aur- 
face. 

KRTBIPELAS. 

Thia  ia  an  ex  an  the  ma  tons  fever  affecting  the  akin  or  tbe  sub^cuta* 
IMotiA  oelltttar  tissue,  ur  huth.  It  arises  from  a  peculi:ir  potsoo,  and  is 
Dol  oontagious.  It  Is  sometimes  merely  a  loeal  disease  depeuding 
upon  some  local  injury* 

There  are  two  chief  raritties  of  it: — the  timjtlr,  wbieh  aflecta  the 
in,    and  ends   in  vcMcutiua  and   (rdema;   the  /jA/n^inoii«nia,  wbtoh 
kfTeetji  the  fubeutnneuus  cellular  ti^ue  likewise,  and  uauaos  unhealtby 
suppuration  and  tflougbmg. 

■  iMPLB   aarsiratAS. 

Erysipelas  alwnp  begioa  with  abt taring,  nausea,  and  other  signs  of 
fever,  and  derangtuu  nt  of  the  stomaob.  The  skin  of  the  part  affected 
becomes  sli^rhtly  swollen,  and  of  a  red  colour,  there  ii  acute  pain,  witb 
a  aeuaation  of  burniDg  heat,  but  no  throbbing,  a:^  io  phlegmon.     Tbo 
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re3Q<s3  disnppesirs  on  tbe  sligUtest  presisure,  &iid  re«f»p€«.rs  fiiiiaeiliitftlf 
on  \u  rcmovaL  It  is  T^ry  apt  to  comcQ^cice  on  ib^^de  of  tb^  fra»^ 
or  ear,  and  it  has  a  definite  boandftrj.  In  some  insuncsea,  tmsill  mtM* 
ary  vesicles  appear,  in  others  buUse  or  piiljcteose  nro  ob«enr«^d.  Tht 
inDBt  favourable  tf^rmioation  ia  in  resolytion^  lu  wbidb  case  tbe^  e^cP' 
mis  in  tbrowQ  off  in  SBaall  scales^  It  opea»ion«lly  assume*  an  ermfk 
form,  and  sometimes  it  terminates  by  m^iauamt  to  some  of  ibe  Sol^r 
nal  organs. 

Pktegmono%is  fr^mpeloM*  mi  the  redness  is  f  ery  TmJ, 

and   dimiui^bes  in  inten&i  centre   to  tbe  eirrtintfetmcf. 

Tbe  cellular  tissue  boin|^  i  tbia  affeefiofl,  produce?  fwtll- 

in^,  hiirdDr^f  and  a  bur  is  affectton  may  terminate  tn 

rebolntioQ }  but  should  ippuraiioni  and   nieasnres  aif 

not  employed  to  aUow  o«  pus,  absacises  will  Ibnn^  af»d 

the  cellular  \\m\Lit  betwec-  fill  bet^me  implreated.     The 

abscesses  and  einuses  t  1  graduilly  bort.1  externally, 

when  a  quantity  of  gani  mixed  with  foetid  fxjm^  wiU  bs 

discharged.  Tbe  constivtim  Drju.jjvo[ua  in  this  caec  indicate  that 
much  mi^ebief  is  going  on.  lue  pulse  becomes  quick  and  hard,  anti 
tbe  tongue  brown;  encep  ball  lis  ^  meningitis,  or  gsigtro-enterittfty  ni»y 
come  on,  and  the  patient  sinks  under  diarrbcaa^  with  low  tnutteiiag 
delirium  and  coma. 

(EdeniaUms  erysipelas. — This  is  tbe  Damo  given  to  sttnpie  erf- 
sipelas  affecting  loose  cellular  parts.  Tbe  skin  is  sinodth  and  shiiriinr; 
and  pits  on  pressure.  This  affection  often  induces  gangrene,  the  Am 
being  deprived  of  its  supply  of  blood  through  the  distensioii  of  fM 
cellular  tissue ;  the  accession  of  this  is  announced  by  acQte  pUB,  i 
red  and  shining  skin,  with  sometimes  a  livid  or  leaden  hoe.  Tki 
genitals  in  women,  the  scrotum  in  men,  and  the  infiltrated  limbf  of 
hydropic  patients,  are  the  most  usual  seats  of  the  csdemmtoas  eiy*^ 
cipelas. 

Erysipelas  of  the  head  and  face  is  generally  of  the  simple  or  ode- 
tnatous  variety ;  and  is  the  form  which  the  disease  assumes,  when  thera 
is  no  wounded  part  for  it  to  fix  npon.  It  is  very  dangerous,  as  the 
contiguous  irritation  is  liable  to  oanse  inflammatory  excitement^  or 
effusion  within  the  cranium. 

Erysipelas  is  usually  of  a  sthenic  character;  but  in  certain  epi- 
demic conditions,  it  may  assume  a  malignant  form.  Tlie  disease 
termed  black  tongue  is  probably  a  malignant  form  of  erysipelas,  with-' 
out  an  eruption. 

Treatment,  —  When  the  surface  of  the  inflamed  part  is  of  a  deep' 
or  florid  red,  tense,  and  very  hot;  the  pulse  hard,  full,  or  strong;  the 
head  much  affected,  general  bloodletting  may  be  requisite,  cspeeially  ill 
unbroken  constitutions,  in  persons  not  addicted  to  drinking  to  excess^ 
and  very  early  in  the  disease.  Leeches  cannot  be  used,  because  Aft 
punctures  may  take  on  the  erysipelatous  inflammation. 

At  the  outset;  an  emetic  may  of^n  be  administered  wkli  *^ 
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iMfgfi  f  ftnti  in  the  severer  oii&ca  calomel  together  with  the  refrtgeninl 

AftiT  d«;pIetioQ,  Dover*i  powder  is  useful  at  night.  If  the  disAso 
WDliuue  lifter  the  first  week,  it  will  he  proper  to  u^  mrreurj^f  along 
with  opium  and  ipoaic.f  so  as  geutlj^  to  aifcct  the  sjsteoi. 

In  malignuiit  and  gangrenous  caseSy  stimalants  uud  tonicSi  especially 
Fcruviiin  burk,  are  inilieated. 

Local  treatmrnt. — At  first  employ  cold  mucilages  j  and  if  dlaposcd 
to  extend  itself,  use  tincture  of  iodine,  or  n  strong  sululion  of  uitrtiie 
uf  hilvcr,  to  circum&cribe  the  dbeosc. 

When  the  fuiietiuns  of  the  differeot  secerning  and  exceming  glands 
biivt!  been  profHsrlj  n^ stored,  Umies  and  *Atterat\ve$  should  bi*  employed  J 
of  the  lornier  class,  the  preptiratious  of  cinchona  are  those  most  re* 
cuutfncnded. 

in  the  jMy/monout  form,  free  incwions  should  be  employed  early, 
before  the  mutter  burrows  deep^  and  causes  much  constitutional  irri- 
tation, reruiuuetit  and  djifusible  stimuli  i^hould  be  used«  and  if  there 
is  tuuch  resUe^nesfl,  opium  ahould  be  exhibited,  unlea^s  there  is  a  len- 
deOi^y  to  coma.  Fn^e  incisions,  followed  by  poult  ices,  are  ihe  ojo$l 
efficient  meana  in  this  c^e,  as  they  tend  noe  only  to  allow  of  the 
eseapo  of  matter,  whii-h  acfs  as  a  fortign  btnly  iu  the  system,  but  iitiio 
to  n  lieve  the  tension  of  the  part^,  and  to  destroy  the  inttammotory 
orgasm  io  them.  Bleeding  from  the  iuoi^ioos  should  be  carefully 
watched,  as  it  is  sometimes  profuse;  and  it  may,  if  uncontrolled^  or 
aoaccompanied  by  a  sufficiently  restorative  treatment,  especially  in 
dinnkards  and  those  of  broken-down  constitutions,  be  attended  by  dan* 
gerous  coose(|uencGB«  If  the  affection  hn&  been  neglected  until  slough* 
log  has  oocurred,  before  indslons  have  been  m  tde,  lint  dipped  in  oil 
uf  turpentine,  or  in  e^jual  parUi  of  it  and  Peruvian  badsaniy  should  bd 
applied|  and  covered  by  warm  poultices. 

BHeUMATI8M. 

By  some  pathologists  this  is  coosidered  only  as  cominon  inflam 
niation  attacking  the  fibrous  ti&s,ucS|  and  deriving  its  fkecnliiirities  froia 
the  tt^ue  involved.  There  is  reason,  however,  to  believe  that  it  is 
peculiar  iu  its  charactcri  and  that  any  tissue  of  the  body  may  b« 

atlicM* 

Four  varieties  ure  DoUc«d|  —  the  acute,  subacutei  ohronlci  tnd 
Qtn'ous. 

Arak  Hhcumattrm* — ^This  variety  usually  attacks  the  larger  jniniA 
There  ia  considerable  fever,  either  commcnciDg  with  or  noon  following 
the  loial  inflamujation.  Sometimes  a  single  joint  is  at  first  affected, 
others  following  in  suocest^ion  *,  at  other  tinea,  several  joints  are  sintQl- 
taocoQ^ly  involved.  Other  tissues  may  also  be  attacked,  as  the  mus- 
cular, aie  ditr,  and  dermoid.  The  fever  is  of  the  shenie  character. 
Pulse  full  and  strong,  the  tongue  thickly  furred;  eaeesiiivc  pjiio  la 
the  joiuti«j  much  increased  by  the  slightest  pressure  or  motion      Thtt» 
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is  §lm  ft  cof^iooa  Md  fcnpitilMi.  It  k  firf  «|it  to  iliU 
jmni  to  ifiofber,  ftn4  especbllf  ti>  fix  ap^ti  ibu  he^n  or  p4fri€mrdt«ai« 
talking  eodocvdltii  and  perkaiYiiti^  of  wyeb  Uif!  cmt^rrr^wm  of  ^i^ 
n'iciii  ifl  Qtu^ilj  a  ti^ificaDi  vamtiig.  OtoeMmalljr  ill*  lei«r  l9«ijf^ 
fiimk-  Tbe  blood  whett  drawn  exiubiit  dMdM  ilMmM  of  tibit, 
wbieb  often  AtDooDta  to  tern  pvi*  ^  ^  iktonad. 

Camset.  —  The  most  firequeiit  IB  mMfmsm  tn  €kM  mmd  d^ai^  ifler 
fV«e  pcrspirmtioay  ^pedftJIj  m  v^woog  conMCkotkniallj'  pi^lepiwpi.  It 
it  nf^  before  the  eigbtb  jt  i  mUoa  oeeron  la  te  i^gid. 

It  b  also  liereditarjr> 

/V<;^<»«t«. — Wbefl  pfo;  i^tnoily  g<^fj  well    Tbft  «Wrf 

dtnger  »  from  ibe  coiof  ilktwi  diiieaw;  bat  lihb  ilio 

gencrslly  jiclds  to  sctite  U-  ihildTeo  moder  f0iiffl«««  jeiif^ 

it  t«  a  d^Dgermia  aifecttoti. 

tSu^^ruif  EhfMmaitsm.  f  m  wtTf  istmmtm  ;  it  memw 

tiiuailj  in  the  muscles,  tl  lo  nilftek  lh«  Joini^  tnvilti^ 

etiher  the  fljiK>vial  mem  MifiMiiidini^  ligstnieifCs.    Hw 

paiB  b  often  severe;  bat  mi«««  *p^  — _  i  le»  f^ver  sod  ^welljns^  ibm 
iu  the  acute  fitrtu.  In  muscles  it  caixees  pain  in  mQTetiienia  ;  in  tbe 
mucxius  mewibrmne  nf  thi*  boweb,  it  produces  diarrhoea  •  in  the  bron- 
chinl  tubes,  c&tarrbjd  symylumi^f  «^. 

It  receivca  various  Dames,  — as  torticoUu,  when  it  m^eta  the  mw- 
oles  of  the  oeck ;  pUurodjfniay  when  it  is  seated  id  Ihe  mwacles  of 
rcspiratioD ;  lumbago^  when  in  the  moselet  of  llie  beck;  eciMea, 
when  in  the  neurilemma  of  the  sciatic  nenre;  Armtcntfiui,  vte 
located  in  the  scalp.  When  in  the  mnscnlar  coat  of  the  bcrvds,  it 
produces  colicky  symptoms.  It  b  apt  to  seise  upon  the  hemrt,  whert 
it  is  the  source  of  gre^  dan^r,  and  often  causes  sadden  death,  frna 
its  inability  to  contract.  Probably  many  esses  of  supposed  angina 
pectoris  are  referable  to  this  canse.  «  It  is,  moreorer,  a  mote  eomnw 
cause  of  organic  dbease  of  the  heart,  than  the  acate  form.  It  also 
attacks  the  diaphragm  and  the  uterus, — in  the  hitter  ease,  gifiag 
rise  to  dysmenorrhoea.  It  may  last  many  months,  and  often  resembka 
neuralgia. 

CauseB,  —  Similar  to  the  acnte,  but  dependent  upon  a  diflMence 
in  the  constitution ;  there  may  be  less  plastic  matter  in  the  blood. . 
It  is  dangerous  only  when  it  attacks  some  vital  organ,  as  the  billin  or 
heart. 

Chronic  Rheumatism, — This  form  b  most  apt  to  fis  upon  the  joints 
and  synovial  membranes.  There  b  no  fever  nor  heat,  bnt^'little  red- 
ness, and  only  an  obscure  dull  pain,  usually  worse  at  night  and  in 
damp  cold  weather.  The  joints  are  apt  to  become  permanently 
swollen  and  stiffened.  It  may  last  a  lifetime,  and  b  eitfier  the  resilt 
of  the  acute  form,  or  b  produced  by  the  same  cause,  only  modified  by 
the  constitution. 

Nervous  Rheumatism  is  that  form  of  the  disease  in  whidi  tlie  aen* 
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iatiao  or  fuoctioD  is  onlj  affected;  witliont  ioflammiition;  it  i»  fttiilo- 
goiis  to  nervoua  gout. 

Nature  of  Rheumatism.  — It  is  not  well  undentood.  Ttio  infSim* 
matioD  18  cetiikinly  pfculiar^  since  it  rarely  or  never  eappurnteit,  and 
it  e%'iQcea  a  disposition  to  nietastaais.  Some  ascribe  it  to  an  exoees  of 
acid. 

Trffaiment  —  lo  the  actite  variety,  bleeding  is  well  borne)  bat  il 
cannot  cure  it.  Be  eautioua  about  too  much  blc^tng,  lest  there  be 
aet  up  a  bendeocy  to  irritatbn  in  certain  important  organs,  which  tbua 
becume  centres  of  attraolioo  for  the  rheumatisro.  Active  purging  is 
ilways  proper ;  it  may  ba?e  Lo  be  repeated  in  a  few  days,  ar  the 
boweU  be  kept  steadily  open  by  sulphate  of  magnesia  and  thirty  drops 
of  wine  of  culcbicuui. 

Refrigomnt  diaphoretics  are  indicated,  and  Dover's  powder^  in  foil 
dose,  is  to  be  given  at  bedtime. 

If  it  does  not  yield  by  the  Beoond  week,  resort  to  mfrn/ry^  which 
piay  properly  be  combined  with  opium.  Colcbicum  and  morphia 
abould  be  u^ed,  if  it  is  disposed  to  move  about.  .  If  attended  wiib 
Adynamia  (as  indicated  by  perspiratioD  during;  steep),  qttmt'a  is  ail 
admirable  remedy  in  doeea  of  twelve  to  twenty-four  grains  during  tbo 
twenty -four  hours.  JSaxcstioe  doaes  are  dangerousi  as  caiisiDg  a  tea* 
dency  to  the  brain* 

Should  it  be  complicated  with  cardiac  affections,  bleed  generally  and 
locally,  blister,  and  commence  the  mercurial  cour^  ai  tmce.  If  the 
brain  is  involved,  the  treatment  is  the  same.  The  adynamic  form 
requires  stimulants. 

Lemon  Juice  has  been  lately  highly  recommended.  Other  plana 
have  been  practised,  as  repeated  bleedings,  coup  $ur  coup;  very  large 
doaes  of  tartar  emetic,  or  of  nitre,  excessive  doses  of  opium,  acetate  of 
potaasa  in  full  doses,  iodide  of  potassium,  etc.  Prof.  J.  K.  Mitehell, 
who  regards  this  as  a  disease  of  rpinal  origin «  ha^  had  much  tueeee^ 
in  the  acute  form  by  the  application  of  cup«  to  the  spine,  in  the  neigh* 
bourbood  of  the  affected  part. 

As  regards  the  local  trtatment^  there  is  risk  of  repelttng  it  from  tba 
jointa  to  the  internal  organs,  by  the  use  of  powerful  remt^dies,  as  cold, 
hA,  The  part  may  be  covered  up  in  card«.*d  cotton  or  flatinelj  or  a  bop 
ponUice,  or  mild  anodyne  Uuiment  applied. 

In  the  MulHicftie  form,  local  bleeding  is  ofkn  beneficial,  is  cups  in 
lumbago    or    pleurodynia.     The   bowels   should    be    kept    free    with 

,       8cudamore's  mixture.     Dorer's  powder,  tincture  of  aconite  root  iu 
doiea  of  five  drops  every  four  hoars,  warm  baths,  and,  if  persi^tentt 

Lm  the  constitutional  impresaiou  of  mercury  shim  Id  be  employed.     Local 

Inemcdles  must  be  used  with  cautioD,  from  lh«  danger  of  repeiliii^. 

^Hpliaters  arc  hazardous,     Persons  liabk  to  this  variety  of  ibe  diseaaey 

^^^bhould  Lake  at  the  onset  a  doae  of  Epsom  salts,  .with  roofphli  tod 

^Hnolobtoum* 

^V  in  the  ehronic  form,  bleeding  is  rarely  employed;  enpa  and  teeehea 
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are  often  of  iise|  TDtaderote  purging,  wjd  ihcn  Isiativc^  u  Mil|4mrt 
Sti  J  the?  bot  ijjitb  (es'peeiallj  I  he  sulpbiir  springs),  revukk>fk,  D^Trr*i 
pi>irder  sil  nlgbt,  iodide  of  potash  urn  ^  or  iodiiie  io  other  foTD^  «t/. 
of  bell  ad  on  Da,  conium  and  stramotiiutii,  ssirsipinUa,  gtiasAeiim,  J^ 
A  mild  and  continued  coarse  of  niercurj  will  oj^eo  clear  ii  oat  eo. 
1 1  rely.  A  loivg  journej,  or  a  Bea-roj^age»  often  prove*  iJeeickfUj  bctt»> 
Gcinl*  The  chief  local  tneaeures  are,  Uisters^  repeated^  &mI  Ullher  f^ 
YabtTCSj  frictions,  and  tlQcturo  of  iodine. 

A  fonslitutional  dtseaae  analogous  to  rbeamiiiisiD^  characterised  hj 
an  exeefts  of  uric  acid  io  the  sjift^Mn,  which  is  separated  from  iht  nme, 
audi,  ocraaionnlljT^  ia  deposited  in  the  joints  io  the  form  of  ckalk^^f^Mm 
(unite  of  soda). 

Three  varieties  are  noticed  ;— *tbe  acute,  chronic,  and  neftmia. 

AwtejGoui  occurs  in  pemona  of  vigorotin  con^trtnttoni  and  In  td^lla 
It  ia  oceatTonalljT  preoeded  by  some  ^hn'le  jtymploms,  bat  uauajlj  tbi 
attack  ia  sndd^tn  in  rbe  night,  the  patient  being  seiiod  with  an  a^afe 
tearing  pain,  mofltlj  in  the  ball  of  the  ^at  toe^  together  with  some  of 
the  smatler  joinea  of  the  feet. 

The  prdinarj  pigns  of  inflammation  are  present,  as  heat,  sirdfiD|^ 
redness  of  a  bright  tint,  and  ezqaisite  tenderness,  together  with  tn^ 
gescence  of  the  neighbouring  superficial  veins.  In  about  eight  or  tea 
hoars  these  symptoms  all  abate  except  the  swelling,  which  beoomca 
oedematous.  The  fever  usually  remits  with  the  decline  of  tlie  other 
symptoms,  but  the  paroxysm  returns  towards  the  next  evening;  and 
so  it  is  apt  to  do  for  about  a  week,  when  it  goes  off  with  copious  per> 
spiration,  lateritious  urine,  or  diarrhoea.  The  cuticle  of  the  inflaned 
part  desquamates  with  excessive  itching. 

After  the  fit  is  over,  the  patient  feels  hetter  in  his  health  than  he 
had  done  for  some  time  before.  But  without  great  care,  another  fit 
comes  after  some  months;  and  the  disease  becomes  eitabtished  m  pt< 
roxysms,  which  almost  every  time  recur  at  a  less  interval  and  mcrre 
severely;  tilfat  last  in  some  cases  the  disorder  becomeji  chronic  Ani 
habitual.  The  joints  affected  return  to  their  usual  pi  la  bill  ij  after  th* 
first  few  attacks,  but  gradually  become  stiff  and  crippled,  and  depositi 
of  llthate  of  soda  are  formed  in  them. 

Bej;ides  these  evils,  gouty  persons  are  liable  to  various  anomalous 
and  dangerous  affections  of  internal  organs.  Sometimes  they  are  seised 
with  pain  of  a  cramp-like  character  in  the  stomach,  with  coldness  and 
deadly  sickness; — sometimes  with  extreme  pain  of  the  heart,  palpira> 
tion,  and  dyspnoea ; — sometimes  with  furious  delirium  and  headache, 
or  coma ;  and  as  these  symptoms  are  relieved  by  the  appearance  of 
gout  in  the  foot,  it  is  evident  that  they  arise  from  the  goutj  poison; 
and  such  attacks  are  often  called  mxnplaced  gcut.     If  such  irmpCcmf 
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oome,  upon  the  gout  leaving  tbe  extrcnjitieB,  111©  ewe  is  said  to  be  ono 
of  rrtrrKtthnt  *jottL 

Ooury  people  arc  also  liiibte  to  inflamriTatiotis  of  tho  eye,  lungs,  lod 
her  piirts,  which  are  very  gtubborri  whtti  tretitcd  with  common  reme- 
les,  but  ytt'lJ  gfnorully  to  colchieuiii. 

In  the  ^tomavh^  gout  niuy  assume  two  oppottite  fonn«, — on^y  that  of 

oleot  acute  ga«tntif^,  the  other  tbut  of  ^pa^ni.     In    the  fmctU^  it 

taken  tbe  form  of  colic  or  diarrbiBa,     In  the  lungi^  it  producen  bron- 

ehiai   cnngestion    or  dyBpnoea.     In    the  hrart,   it   provinces  estcesf^ivo 

oppression,  dyspncea,  and  nyitcope.      In  the  kfihr^s,  vinlent  nephritis* 

^^^    (Jkrouic  O'oul  m  gi'nerully  the  result  of  the  acute.     The  STinckv  are 

^H^equt'tit,  but  without  fever;  there  is  a  piirpli^sh  colour  and  i;e<icuiat<iue 

^^■ppe«nincc  of  the  parts,  fruia  syuuviul  effuiiioiis.     It  is  disposed  to 

^Biliiudcr  from  joint  Uv  jr^irtt. 

^^     NervcfUM  Gout,  culltd  also  atonic  or  frrcffithr  gout.     This  varietj 
oocars  in  per?*on»  of  hendiury  gouty  ttnnlt ncirs,  but  whose  eontstitu* 
H^iuDS  have  been  mmiitied  by  a  careful  luode  of  livicg,  hecce  its  fre- 
^H|iieocy  in  women  atul  nervous  men. 

Many  Ciises  uf  suppus^^d  lieuralgia  at*e  really  c»s«'s  of  nervous  gout. 
The  puio  may  be  dull  or  laucin^ting^  Hxed  or  fotrttive,  cnnGned  to  m 
^^^ngle  purtf  aa  tbe  head,  or  di/^tributcd  over  niany  parts.     Often  it  dis- 
^Igibiys  itself  in  disoriJemt  funrtioit^  m  dy^fiepsia,  dyspnoea,  coughs  pml- 
'        pit^iliuns  of  the  heart,  irn*gular  puW*,  d»witJe^B,  ^yncopc^  4c.      It  may 
prove  fatii]  by  a  audden  retio^'en^ion  to  rtonie  vitHl  organ,  us  tbe  heart , 
or,  by  itfi  frequency,  inducing  some  organic  diHi^asc, 
^^^     Cuusct. — There  ia  always  a  predi(spo#.ition  or  ditjthcdsi  cither  inbe- 
^^piied|Or  artificiaily  credited  by  luxutioua  living  and  iodoleiil  babit8«    In 
^^Stiob  persons,  the  aligbtci^t  nauM.^  may  bring  on  a  paroxyaoi* 
r  Kitture, — Not  wtil  known.      By  Home  it  la  atirthutr'd  to  an  eiceai 

^^^f  uric  acid  in  the  bl'KKi :  but  thi.**  will  not  expbtin  nil  tbe  phenomena. 
^Klndeed^  this  very  excetta  of  acid  ie  itself  the  rt9uU  of  the  gouty  diatbo- 
^B^,  rather  than  the  cuui^o. 

^K  DiajumU. — It  prcMentA  many  rej^embljinccs  to  rbeumahsnu  but  dif* 
^^ferii  iu  tbe  following  pujnis : — K  Hbcunintii^ni  affvcts  ehu'lly  the  young 
or  ntiddlC'Siged ;  guui,  the  elderly.  U-  UheuniHlisni  preform  the  larger 
joliitis;  gout,  the  tsmallL-r,  mid  c*<fieeiMlly  the  fi^et  and  hands,  Ji.  tjout 
i^  iittenJrd  with  more  obvious  disorder  of  ih«*  digestive  orgatiji;  the 
^Hj>aiu  is  of  a  more  burning  chunictcry  and  tbe  swelling  greater  and  more 
^Ha^ividly  red. 

^^  Tfratmnit  ihirlmj  the  pnr*u:^tm. — It  i«  iwif^rtsnt  to  remembi^r,  that 
tbo  distase  is  not  merely  local,  and  hence  that  it  is  diingcrout  to  repel 
it  by  violent  means.      Commence  with  a  bri^k  ciithartic,  n%  cnloniel  or 

Eaenna  draught,  followed  by  laxniivis,  if  necei*ary.  The  gr»:ir  remedy 
ibC*Ai*hi*Hm^  which  ia  to  be  cxhibiitHi  as  ()iMm  n&  tlie  bowtds  arc  opt^n, 
|n  doM^s  uf  20  ur  mO  dn>p9  of  the  wine,  eviry  four  bour«,  cither  alone, 
€r  tn  combiuatiuo  with  mngueaia  and  Kpsoni  salts.  Bit 
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bicarbonate  of  Boda  m&j  be  given  st  ibe  satne  tinie^  tod  a  full  do 
Dover's  powder,  al  night,  to  relieve  the  psb. 

As  regards  tba  /^oea^  treat  me  tit,  very  little  should  be  dose.  Tb« 
part  maj  bfi  bathed  wilh  warm  water,  or  wnp|>ed  up  io  flaDQei,or 
tiie  mildest  camphor  liniment  applied.  Cold  water  m  vcrj  diiDgeririUk 
likeiitng  should  not  be  praeti^d,  except  U^  relieve  vioteut  intertwl  in* 
iiammation  i  Q»d  eveQ  in  that  case  it  la  h&iUir  to  try  to  call  li  ool  tii 
an  external  piirt  bj  revubiveflp 


The  di^  fihooJd  be  k 
Jatitude  h  to  be  allowed, 

Trealmatt  in  the  inten 
the  habits  of  the  patiec 
should  be  moderate,  bill 
eisilly  on  bor^back,  sbo 
itedtdoudlj  attended  to; 
eorrectedj  aad  the  see; 
ing  one  grain  of  blue  i 
three  of  the  compoubu 


gbj  in  the  intempeimtCi 

f  iodicatlaa  bei^  is  to  e^atHA 
ove  the  diatbesb.  TK«  diid 
ions ;  Tigorom  exerdeei  mffi^^^ 
All  the  fuDctioua  ^boold  bi 
t  regular;  aeiditj  of  Btorate^ 
iT  presf^rved.  A  pill  cootAUh 
us  extraet  of  colcbieumf  a&l 
locjnth^  may  be  taken  wnh 
advantage. 

In  chronio  goot,  attention  sbould  be  directed  to  tbe  dtgestiTe  and 
Becretorj  organs ;  acidity  is  to  be  corrected ;  iron  is  often  of  adTaa- 
tagCy  and  also  the  iodide  of  potassium ;  but,  especiallyi  a  long  joanej 
or  voyage. 

In  nervous  gaut^  tbe  general  rule  U  to  give  the  disease  an  eztand 
direction,  by  revulsives.  If  intermittent,  quinine,  in  krge  dnacfli  ia 
the  proper  remedy.  Anodynes  are  often  required,  of  wbich  opiaa 
and  aconite  are  the  best.  The  tincture  of  the  root  of  aoooilay  a^d 
chloroform,  are  eitcellent  aiterfiui  applications. 

For  sudden  attacks  of  gout  in  the  stomach,  beartf  ^c.j  the  indieik 
tions  are  to  put  tbe  feet  in  hot  mustard  and  water,  to  apply  ranstari 
poultices  to  the  epigastrium^  and  to  give  some  warm  alimaUol  inter* 
nuliy.  These  may  be  foliL^Wfd,  as  ^or>n  ns  the  ttympt^vniH  permiti,  by 
a  dose  of  calomel  and  opium,  succeeded  by  a  laxative  to  remove  tbe 
ofTeodiog  mutter  from  tbe  stomach  and  bowels. 


.ASS  II. 
LOCAL  DISEASES. 
SECTION  I. 
DISEASES  3F  THE  ORGANS  OF  DIGESTION. 


STOMATITIS,  OR   INFLAMMATIOIV  Of  TUB   MOUTS- 

This  m^j  be  of  VArloos  kindn. 

t.   ooMMOit  DirrcstD   mrLAificATiosr 

Occurs  citber  in  patches^  or  covering  the  whole  surfdoe.  It 
•tU' filled  ocC'ipionRliy  wkh  subntucouB  intiiinitinii  and  enlargement  gf 
the  uvula.  When  nmre  especially  con  fined  to  ihe  fauces,  il  la  trrnjcd 
afitjuta.  The  frrafmnU  cou^isU  iu  a  H:iltfi6  purge,  and  a  girgte  of 
iiige  bt^a  and  atuui.  When  chronic,  the  aatriDgenl  Yegetuble  or  miDs- 
nd  WfLshcs  iiiaj  be  used* 

It.   rotLtovLAm  iirri»A.xxATiov 

ConiiiU  in  little  enlargcKi  prorainencet,  scattered  over  the  lining 
Ql^aibrioe,  of  the  size  af  a  sniult  shot,  Thpy  are  enlarged  mucous 
f  .liit'Jef,  and  are  sometimes  dispoi«cd  in  tilccrate.  The  diseABC  ia 
usually  chronic.  When  between  the  palatine  arches,  it  constitutes 
the  **  clergymen's  «ore  throat."  It  sometimes  extends*  f«r  down  lliA 
phtiryuXt  running  into  ridges,  and  f^ccretin^  a  tough  mucus.  It  is 
often  kept  up  by  low  hetiUh  ;  hence  in  treating  it,  remedies  must  b^ 
ootisiituDonai  as  well  as  locul*  The  best  IocilI  applicalion  is  a  strong 
BolatiuQ  of  ttitrate  of  silver,  applied  daily. 

111.     APHTilOVSt     0»    VKilCVtAE    IHrLAHMATtOK. 

In  this  vnriety  there  are  small  whitish  ulcers,  eifher  isolated  or  in 
patches.  The  ulcers  are  preceded  by  pearl -coloured  vesicles.  It 
attacks  both  children  and  adultR,  and  extends  down,  ocoastooally,  into 
the  stoniaefa.  The  irmtmtmt  is  chicBy  Icxral,  and  consists  <\f  the  appli* 
cafion  of  a  strong  solution  of  the  sulphate  of  zinc  (15  to  20  gr^.  to 
the  ounce),  or  of  sulphate  of  copper,  or  nitrate  of  silver. 

IV.   TuausB.   oa   ncotrtT. 

An  inflammation,  accompanied  by  an  exudation  of  a  whitish  eard* 
lik6  matter,  in  patches,  genenilly  confined  to  young  children,  thougli 
^  tometlroes  occurring  in  adults,  in  the  advanced  stage  of  low  dii^eases, 
^■ii  phthisis  or  dysentery,  Infanrs  badly  nouriithcd,  especially  arti- 
^Bpeially,  are  most  exfHised  to  it,  Ai  6r¥>r,  there  is  redness,  then  little 
^Hnitiab  spots  about  the  corners  of  tho  mouth  and  inMde  of  the  lips^ 
^^lliiolk  mn  together  so  ai»  to  fortu  patches  of  a  whitUh  or  gravul 
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matter,  nrluch  can  he  scraped  off'.     The  microseope  sbow8  il  lo  oonsisl 

of  UL  crjptogainoUB  plant.     It  ia  not  eotitagioua.     It  iB,  prvibablj,  a 
coDsequeDcc  of  some  constitutional  deraogcmeat. 

Treatment. —  In  good  constitutionfl  give  a  laxative,  as  mafEHMlt  or 
castor  oil,  and  ap]>lj  a  mixture  of  equal  parts  of  borax  and  loaf  sa^r. 
]f  obfitiuatei  use  the  eulpbate  of  xino.  Attend  al^  to  the  dict^  and 
fresh  air.  If  there  h  diarrhoea,  use  test,  ppt,  and  opium ;  if  coniU* 
piition^  use  magnefiia;  touics  aod  iron  if  debility  is  present. 

T.PaanDO-MEMBEAVOYrfl    laVLAMXATIOir, 

This  consists  m  a  fibrinona  exudation,  asuallj  of  a  whitkh 
and  lirm  consisteoce,  though  in  depraved  constitutiooa  it  maj  be  < 
The  surrounding  inflammation  is  slightly  elevated,  so  as  to  gii 
patches  the  appearance  of  ulcers.     It  is  sometimes  termed  di 
ritk.     There  are  also  pain  and  swelling,  together  with   fetor 
brf^Dth,  causing  it  to  be  mist^iken  for  gangrene.     The  constituti 
symptoms  are  fever,  diarrhoEia,  sometimes  vomitings  and  a  B€ro-| 
lent  discharge  from  the  nose,  as  in  scarlatina.     It  may  be  either  ( 
the  sthenic  or  asthenic  character. 

Cause. — Some  predisposition  of  system,  or  depravity  of  the  Uo 
It  is  frequently  epidemie. 

Treatment. — In  goiKi  constitationa,  the  antiphlogistio  plan,  witho 
blci^diiig;  mttcttr^  mny  be  used  if  it  is  spreading  into  the  lar>'nx* 
the  low  eases,  a  good  diet  and   stimulants  are  requisite.     The 
tteafment  is  very  iniportiint ;  it  consists  of  a  solution  of  nitrate 
vilver,  20  to  60  grs.  to  the  ouoce,  applied  only  to  the  oflTected  parts. . 

VI.  DLOaVATIVa    in  r  &AM  MATtOM    Of    II  O  C  T  H  .  —  C  A  It  0  E  V  V  ( 

om».  —  (J  ANxaa. 

Any  inflammation  of  the  month  may  result  in  ulceratioD. 
thi$  offection  cont»ists  in  an  ulcer  from  the  very  commenoeroenL 
oocnra  on  the  gums,  inside  of  cheeks,  fauces,  and  lips.  Somettn 
ihe  ulcer  is  deep  and  destructive,  and  is  aooompanied  by  an  oflensif 
breath.  It  generally  occurs  in  children  of  a  debilitated  habit,  thun| 
sometimes  in  those  who  are  otherwise  apparently  healthy. 

The  treatment  consists  in  a  mercurial  cathartic,  followed  bj 
tivcs;  and,  in  protracted  cases,  iodide  of  potassium,  hut  eapecia 
ttHH^  application  of  a  strong  Bolution  of  sulphate  of  aino,  (twenty  l 
to  an  ounce  of  water),  or  sulphate  of  copper,  or  nitmie  of  silver* 

VII.  GAKOaJCKOUS     INFLAITMATIOM,     OR    OA^aB^ITA    OXti* 

A  peculiar  form  of  disease  —  gangrenous  from  the  fint  1| 
roost  frequenily  in  the  inside  of  the  cheek  and  gums.  It  ia  v« 
destructive  to  the  tissues  involved,  often  camiiing  neeroeia  of  the 
great  exhaostioD,  and  frequently  deoth.  It  usuiilly  attacks  uubedll 
cbildrcn  in  mtasmatto  countries,  also  in  inflrnmrics  where  numben  i 
ebildren  are  crowded  together,  tind  nut  »uhjicted  lo  pn»pt*r  bygicu 
treatmeut. 


Treatnuni. — Obviiite  iK^  de|>res.4ng  cdu^e  by  goo«i  dic?!^  oooDti'y 
mir,  tonicity  ((uinine^  &c.  The  hna/  m^un^  arc  a  itlrong  solulioD  of 
puljihtite  of  copper  (^-'S  to  f  Jj»  Dr.  Cout<?s),  or  the  other  astringeot 
wwiies  ftbove  recotumt^Dded  *,  also  the  titjo.  forrt  cblorid.  ' 


0LOSS1TI6,   OR    INrLAMMATlUN    OF   THE   TONOIIE, 

This  dUea^e  may  be  produced  in  various  way?,  m  by  local  injury/ 
by  Ihc  effect*!  of  mercury,  and  occasionally  as  an  idiopathic  affictioii. 
It  U  atteuded  witb  swelliug,  which,  io  some  cases,  bcoomes  cxcessivi*, 
^  as  to  lilt  up  the  whole  mouthy  and  even  prevent  deglutition  and  r^ 
spimtioD ;  in  such  cutw'^  it  is,  of  course,  dan*zerou9.  The  trratmml  ia 
copious  bleeding  find  leeching  under  the  jiiw,  emollient  poulticcH, 
aulioe  cathartics,  andj  if  the  danger  is  imminent,  free  scariOcation  lon- 
gitudioally  ioto  the  substance  of  the  tongue. 

TONSILLITIS,   OB   QUINSY. 

Ao  inflamniation  of  the  tonsils^  one  or  both.  If  severe,  It  is  ae* 
eompaDied  by  fever.  The  pain  is  increased  on  swallowiD^,  and  oitco 
extODds  to  the  ear.  If  both  gluyds  are  affected,  the  swelling  may  be 
so  great  ks  to  impede  respimtiun.  It  naturally  teuds  to  suppunitioii 
in  IL^e  or  six  days,  after  which  great  relief  is  experienced. 

The  rau$e  is  geueniily  cold,  though  id  many  persona  a  predisposition 
io  it  exists. 

TffatmenL — Am  antimonial  emctio  may  set  it  aside  if  given  at  tho 
very  forming  stage.  Bleeding,  purging,  and  warm  emonicot  poultices, 
kept  eonstjiutly  applied,  and  ica  allowed  to  melt  in  the  mouth,  givu 
great  relief.  AfitT  the  fourth  day,  it  wUl  be  better  to  favour  suppu* 
ration,  aod  then  open  the  ab^oeis* 

The  chronic  form  often  eau^es  a  permanent  enlargement  of  the  tt>n- 
sils,  wbieh  may  require  umput^itiori,  or  the  application  of  the  solid 
nitrate  of  silver^  iodide  of  tine,  or  tincture  of  iodine*  It  is  most  fre* 
quent  in  scrofulous  children. 

INFLAMMATION    OF   TQK   iniARYNX. 

This  affection «  which  constitutes  what  is  com  manly  called  sort 
throat,  may  be  easily  detected  by  an  inspection  of  the  pharynx,  which 
presents  a  uniform  dark-red  colour,  aod  is  fn'f|uently  spittted  wifli 
whitish  patches.  The  general  symptomi  rescMubte  much  tho«e  of  too 
sillitii*,  but  there  is  seldom  arty  marked  degree  of  fever,  and  no  diffi 
culty  of  respiration.  The  leading  signs  are,  redne^  at  the  back  of  the 
fauces,  pain,  and  difficult  deglutiiioo^  and  a  copious  score tiao  of  tuucus 
fr»im  the  part. 

TrfMUment — General  bloo«llctting  will  seldom  be  required.  If  the 
pain  be  very  severe,  loechos  may  bo  applied  externally  to  the  tie<!k, 
and  the  boweb  should  be  freely  opened  by  active  purgatives.  At  tUt 
Qomoiencemcut,  the  inhalatiou  of  steam  affords  m^jst  relief;  and  as  tlii 
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titflamiiiiition  sobpidm,  reooarad.  mty  be  bad  tn  istriDgAil  or  s^Aowfiiig 
gargles,  nitrate  of  silver,  aod  tbe  intelrnal  use  of  ioe. 

OASTRinS — ^INFLAMMATION  OF  THE  8TOMA0H. 

Inflammation  of  the  moooua  nembraoo  of  tbe  alomaeb  maj  bo  eitber 
ehronic  or  acute.  The  latteri  however,  ia  Yerj  rai«^  aa  an  IdiopalUe 
disease. 

Cauics. — Tbe  obief  oaows  of  acute  gaatrifia  are,  eztemal  violoMa; 
acrid  pois'ais  (the  most  freqneiil  catiae);  and  ooM  driaka  taken  vhikt 
the  body  is  heated. 

SymptomB, — Heat  and  aento  pdn  orer  the  atomaoby  fawroaaad  an 
pressure,  or  by  coughing,  or  deep  inaplratioQ ;  iottant  fomiting  of  tta 
matters  ingested ;  constipation  and  prostration  of  atrength.  Tbe  pdbv 
is  usually  quick,  small,  and  irr^ipibir;  tbe  tongne  clean,  and  red  at  ilia 
point  or  edges.  The  skin  ia  hot  and  dij;  there  ia  tbint,  aod  a  drrin 
for  cold  drinks.  Tbe  disease  ia  attended  with  mat  depmaikMNi  of  tta' 
heart's  action  through  the  influence  of  the  solar  plexus  of  tbe  great 
sympathetic  As  it  advances,  the  face  becomes  collapsed,  the  extre- 
mities cold,  and  tbe  patient  lies  in  a  state  of  co*mplete  prostration;  ce- 
rebral symptoms  now  supervene,  the  abdomen  becomes  tympanitic,  and 
death  soon  closes  the  scene. 

The  auatoinical  characters  of  acute  gastritis  are  those  of  ioflamni^ 
tion  in  general,  but  they  may  vary  according  to  the  exciting  caa:<e. 
Thus  certain  mineral  poisons  may  give  rise  to  peculiar  states  of  the 
mucous  membrane.  In  some  cases,  tbe  inflammatory  injection  aod 
thickening  are  confined  to  particular  spots;  sometimes  they  follow  the 
course  of  the  principal  blood-vessels,  aod  on  other  occatdons  the  whole 
mucous  membrane  presents  a  uniform  vivid  or  dark-red  ooloor;  bat 
ulceration  is  rare. 

Tnatmi^U. — Tbe  first  indication  of  treatment  in  this,  as  in  aU  other 
aficctions,  is  the  removal  of  the  exciting  cause.  Should  the  presence 
of  any  poison  be  suspected,  the  proper  antidotes  are  to  be  at  once  ad- 
ministered, or  vomiting  excited;  circumstances  alone  can  determine  an 
election.  Blood  must  be  freely  drawn  from  the  arm  in  severe  cases, 
and  the  venesection  repeated  according  to  circumstances ;  leeches,  ah$o, 
should  bo  freely  applied  over  the  epigastric  region.  The  pulse  will 
often  be  found  to  rise  in  force  and  fulness  after  bleeding.  Warm 
fomentations,  containing  an  anodyne,  will  be  found  useful  in  allaying 
the  paiu,  but  some  prefer  the  immediate  application  of  a  large  blibter 
over  the  region  of  the  stomach,  and  of  sinapisms  to  the  feet.  Tbe. 
thirst  may  be  allayed  by  the  frequent  administration  of  cold  water  or 
of  ice,  in  small  quantities,  but  it  will  be  advisable  to  abstain  from  giv- 
ing medicines  by  the  mouth,  except  calomel,  which  is  often  well  borne 
by  tbe  stomach,  as  long  as  acute  inflammation  exists.  If  any  be  given, 
they  should  be  of  the  least  irritating  nature.  It  is  more  prudent  to 
administer  laxatives  by  the  rectum,  to  trust  to  general  bleeding  and 
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Bind  rpgimen,  with  reyuUivea  or  onantcr-irrtt«iif8  j  small  iimr^  of  calo* 
me\  dtuJ  opium  uiight  in  soitte  int^Uiiocfl  be  adviflnblOf  auci  if  live  clisDr* 
der  p*^raii4t«,  rmircury  aboulJ  be  givun,  !*o  an  to  produce  gentle  ptyali^m* 
If  gaugreDou8  sjijtuptuma  come  on,  give  ail  of  turf>etitirie  uud  luurpbiak 


CORONIC  GASTRITIS. 

T\m  U  an  occn,«iif>Bal  cause  of  tbe  severer  ibrms  of  dyspepsia,  aod  n 
#cfl**n  iitteiided  with  one  or  more  ulcer-t  m  the  stomach, 

Tbe  ^^mpfom$  of  cbroriic  gnstritis  are  extreoiely  varimiH»  l>otb  iQ 
tiuti)b<?r  and  intensity.  The  following^  liowever,  are  OAually  prt'sent 
ID  well  iimrked  cases  ; — Fain  and  une:ii»ineBS  about  tbe  rc^fiou  of  the 
atomacb,  particularlj  increased  after  raealaj  bcd^  of  constriction  io  ih<! 
c&)»ophagiis,  near  tbe  lower  part  of  the  neck;  imperfect  dijsteslion,  ac- 
companied bj  eructation,  nausea^  and  occasional  vomiting  of  food,  or 
of  miteus  atreaked  witb  bluoiJ ;  f^kiu  dry^  but  not  warm;  ptilAO  nearly 
t)*tun&li  but  sometimes  accelcrat*d;  tonjfue  covered  with  a  whitii*b  fur, 
or  red  at  the  tip  and  edgt^i  or  diUted  with  red  f^poLa  from  development 
and  injection  of  the  papilltB.  Kmaoiation  19  very  obviooa.  The  [m- 
lient  often  eihtbits  symptoms  of  bypoobondriasi^,  and  the  spirits  be« 
come  tow  as  the  dUea^  advaoees.  It  inay  laat  fot  ycarSi  varyiug  in 
its  intcnftity. 

ricemtion  into  the  colon,  liver,  iipleeii,  or  peritoneum  may  occur. 

The^Hi*;  murttm  a pmu ranees  are  d«rk*coloured  patcheSj  with  great 

lar;geiDeiit  of  the  follicles ;  tbickeDiiig,  aoflening,  or  bardeolngf  of  tho 

iooas  ooat,  with  ulceration. 

Ccyitaef. — ^It  may  result  from  the  acute;  but  is  usually  an  original 
diiiease, 

Trrutmcnt. — The  principal  indications  are  fulfilled  by  the  applica- 
tion of  leeches  to  the  region  of  the  stomach  ^  followed  up  by  external 
irritation  and  a  cnr<"ful  regulation  of  the  bowel.s.  Strict  attenriou 
flhould  al^o  be  paid  to  the  diet.  The  putient  should  eat  nothing  but 
Ycry  light  food,  at  regtilar  intervals,  and  the  general  hciihh  ahould  be 
improved  by  gentle  exercise  in  the  open  air.  In  some  cases,  the  sto- 
mach is  so  irritable  that  no  food  of  any  kind  can  be  borne.  £(|ual 
prls  of  lime-water  and  niilki  given  by  ^pooofiila  at  a  time^  may  bn 
tried,  and  very  small  doses  of  pru^stc  acid;  but  if  all  these  me^i^urei 
fail,  it  will  he  advisable  to  ak^tain  from  adniinistering  food  by  the 
mouthy  and  to  support  the  patient  by  nutritious  eneiiiata*  The  moist 
efficient  medicine  is  nitrate  of  silver,  which  will  generally  cure  uncom* 
plicate*!  cases;  the  dose  is  a  quarter  to  one-third  of  a  grain,  with  ouij- 
•ixth  of  a  grain  of  opium,  four  times  a  day;  it  should  be  increased  up 
to  one  grain.  After  the  subjiidence  of  all  symptoms,  iho  tone  of  tho 
digestive  organs  mny  be  improved  by  mild  tonics ;  but  ihe  best  strength* 
eners  will  be  found  to  cou&Ist  10  modinitc  exercise  and  a  strict  attou* 
lion  to  diet. 
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DTSPKPSIA*  't--((..«i.'''^  iyufl 

Thi8  term  is  often  used  to  ifgiiiiy'itiy  def^^  '^^ 

organs  -,  it  more  stricUy  ivportf  'it  deprtilioii  irf*^  MMdWrdNtf 
stomach"  (Wood);  though  ihete  OWT  WBCnmjmtj  il  ijiajilioiMilrf 
irritation.  .       '    ,  '/    -*  J-^ai^ 

Sj/mpfom$.  — ^  A  vsgue  sefiae  of  tineasiness  in  Ibe  epIgastfiuiDj 
oxtending  to  the  sbou Idler,  aod  grrsttcst  when  the  stomach  h  emptjv 
bat  replaced  by  positive  pain  when  it  b  fulL  This  pain  may  be  of  i 
Dcuralgio  character  (^a^ra/^fa),  or  spastnodic.  The  appefiEe  ti  mtknk 
deran^d;  emctuUons  of  GCiur  wind  and  regnrgiLatioEi  of  nndigfttt^ 
food  often  oecnr.  Varbua  disordered  sensations,  as  headache,  gidiii* 
Dess,  cough,  polpitations  of  the  hearty  low  s;pirkap  kc^  are  pre#eat 
I'he  tongue  is  covered  with  a  whiush  fur  iq  Urn  moruingi ;  bad  Ufi« 
in  the  mouth ;  eonsupatlon  ;  denioged  hepatic  secretion  ;  drj  eikfn  ^ 
pulse  often  naturaL  EDiaciutlun  graduallj  cotnca  on^  attended  with  4 
pale,  sallow  skin.     It  may  terminiito  in  chronic  gaittritis^  { 

Causes. — Sedentnrj  life  Jind  errors  in  diet^  which  depress  tile  eoef* 
gies  of  the  stomach  by  first  over-stimulating  them;  abuse  of  akohd, 
opium  and  condiments,  by  wearing  out  the  healthy  sosceptibilities  of 
the  stomach ;  whatever  calls  off  the  energies  of  the  stomach,  as  eieet* 
sive  exercise,  or  study;  the  use  of  narcotics,  as  tobacco;  the  deprav- 
ing passions;  improper  use  of  cold  drinks. 

The  depressing  influence,  however  produced,  interferes  with  the 
secretion  of  the  gastric  juice,  and  the  peristaltio  action  of  tbs 
stomach. 

Treatment.  — Remove  the  cause  by  regulating  the  diet  and  ezeteise. 
The  diet  should  consist  of  stale  bread,  mealy,  well-boiled  potatoes^ 
milk,  ice  cream,  butter  if  very  fresh,  wild  meats  in  preference  to 
domestic;  of  the  latter,  poultry,  beef,  and  mutton,  roasted  or  boiled; 
oysters  ruw  or  roasted.  The  cooking  is  of  the  greatest  conseqneoee. 
The  drink  should  be  generally  water,  —  coffee  and  tea  are  injurioos; 
wine  of  the  best  quality  should  be  cautiously  allowed,  as  also  porter, 
occasionally.  The  food  should  be  taken  frequently,  and  in  small 
portions 

Exercise  is  of  great  importance:  it  should  be  adapted  to  the  state 
of  the  case.  Horseback  exercise  is,  on  the  whole,  the  best.  Salt 
bathing  is  often  of  benefit. 

The  me^iival  treatment  should  be  such  as  to  meet  the  varions  indi- 
cations.  A  combination  of  tonics,  laxatives,  and  antacids,  usoallY  an- 
swers well.  Small  doses  of  blue  mass  are  often  beneficial.  Rhobaii)^ 
aloo8,  and  magnesia  are  the  proper  cathartics;  the  mineral  acids,  espe- 
cially the  nitro-muriatic,  are  useful  in  deficient  appetite  with  bad 
breath.  In  flatulence,  use  a  combination  of  astringents  and  purga- 
tives. The  habitual  use  of  alkalies  depresses  the  stomach,  and  should 
'iiereforc  be  avoided ;  the  best  are  bicarbonate  of  soda,  magnesia,  and 


ENTERITIS. 


The  abower-baih  ia  useful  if  reacOou  b 

.  and  re&uU 


afortiatic  spint  of  ammoDU. 

Several  syniptoms  wbiob  frequently  aecoinpnnj  djapepsio 
lather  from  ati  irritahk  £louiuck  may  be  biitll)  Jtliuded  to. 

Cardliilgm  or  heurthurn^  u.su!dly  rtf^ifrcd  to  tbe  pre^eoce  of  acid  in 
ibe  Btoniaicb^  is  relieved  by  antaL-ida, 

Oajfiralijia  or  GaUroiit/nia  is  a  true  uounilgic  coudUion  of  tbe  #ta- 
maoh.  It  is  best  treuted  by  opium^  hydroayuiiio  ^cid,  ^tuuprnms^  luor- 
Iphia  eDdcrmically  applied,  bisuiutliy  or  Ditratu  uf  aiIvct,  cupa  to  tbg 
apinei  bat  fitiiDulbitiug  drinks,  u^  giuger  t€a,  ^. 

PifroiU^  or  Watcr*hra»h.  — ^Tbis  occurs  iu  pitiiiful  parory^ma,  often 
itupanied   by   cardialglci.     The  fluid  cotucs  up   ia   repealed  erue- 

Elona  of  a  tbm  glairy  ebaracter^  and  usually  wbuu  tbe  stouiaob  n 
etupty.  The  remedies  are  biamutb,  nitrate  of  ailveri  oil  of  tmbeti  azl'^ 
Eiua  vomica, 

Spo$m^  or  Cramp,  occurs  in  parozyama;  tbe  paiw  ia  often  excru 
ciattrig,  witb  a  tlrjyrcMed  pulse,  cool  skiu^  Slc*  It  rec^uues  opium 
ajofiiatic9,  aiuapihtu!^,  &c* 

NaugrM  attd  vomilirtt^  may  be  caused  by  offeodiiig  maMen  to  tbt 
8t^juiacb^  as  acid  or  uudiges»led  food.  Agaiu,  tbey  may  be  pureh 
aynipatbetic.  Tbey  sbould  be  treated  by  mild  emeiics  if  depeudmg  oc 
aw'id  aceumulatiotiB ;  or  by  lime-water  and  miik,  carbonic  acid  water. 
aud  aroQiatic  amuiouia. 

Stc/c  Headaike  ia  a  frequent  accoio  pant  meat  of  dyspepsia*  It  may 
depend  on  indigestible  fuod|  ct  acid  in  tbe  stumacb,  and  is  best  treated 
by  magnesia,  arumatic  amuioDiai  toQica^  or  a  calomel  purge,  if  depvu- 
dent  ou  bepatie  congestion.  Wbcn  babitua],  it  cao  almuat  always  bo 
relieved  by  giviitg  a  grain  of  sulphate  of  (|uiuiuG,  witb  oue-tweiftb  of 
a  grain  of  sulphate  ot  morphia^  in  antieiputiou  of  tb<»  parosyam. 

ENTEitrxi??. 

Tbia  term  signifies  inflammation  of  the  mucous  ooat  of  the  small 
intestines;  although  ibe  luuseular  and  serous  coats  may  aUo  ba  ia^ 
volvod*     it  occurs  in  the  acute  and  chronic  forms. 

i^i/mplunut  of  thr  acute,  — Pain  of  a  griping  character  about  tbv 
umbiiaus,  cammed  by  a  spasmodic  coDtraciioD  of  Ujc  bowels,  which 
{»r* cedes  an  operation  and  is  relieved  by  it;  tenderness  ou  prcsAurej 
iftitri*  or  less  diarrhw^a,  fever,  and  tympanitic  abdomen,  especlaHy  iu 
chidrtu.  If  the  muscular  or  peritoueal  coat  be  attacked,  coystipaiton 
muy  take  the  plucks  of  diurrhtDa.  Ulceration  is  rare  eici«pt  it*nti  the 
prv^euce  of  foreign  bodies^  as  a  grape-aeed  iu  the  appctidix.  it  is 
utust  apt  to  occur  about  the  ileo-eu^cal  valve. 

Causes, — Urude  iugi^sta  in  the  bowels,  and  cold* 

TrtutmtniL  —  Bleeding  not  usuiilly  necessaiy.     Calomel    ibe  Wi^t 

purge,  because  the  least  irritating,  to  bo  followed  by  castor  oil;  but 

often  it  is  not  requisite,  from  tbe  existence  ot  diarrhosu,  iu  which  ease 

[^jive  caator  oil  and  laudanum^  or  magoesia,  if  there  be  acid.     Acgu- 
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late  tli0  diet;  apply  leeches  to  the  abdomra  oTer  the  fmlaful  Tpot 

Dovcr*3  powder  At  night;  the  warm  bath,  especially  for  children; 
emollient  poultices  to  the  iibdouien.  If  it  does  tiot  yield  io  foar  ut 
fivi^  days,  use  blue  masd  ia  combiDation  with  opium  aud  ipecie.y  ii»d 
apply  a  blieter. 

Tbe  chrome  form  is  of  common  occurrence,  inoet  case*  of  chroab 
diarrhcea  being  of  this  nature.  There  is  generally  some  febrile  acttoo 
towards  event Dg.  The  discharges  vary,  being  either  feculent  or  bloodj» 
Indicating  ulceratioti ;  or  mucous,  indicating  colitis.  In  pmtmct«d 
cases,  great  ciuaoiation  occurs,  with  a  dry  skin,  a  red  or  g:a9bed  toopie, 
and  deprcs&Ion  of  spirits,  A  frequent  cause  of  its  obstinate  chanurter 
ia  the  preseuce  of  tubercles. 

The  outfppay  reveals  the  usual  evidences  of  chronic  inflmiiiift* 
tlon,  as  thiokeoiDg,  ulceration,  &c.,  together  with  the  existeoottf 
tubercles. 

Treatment, — Opium  is  iodicatod  in  combination  with  ipecaciitn1i& ; 
castor  oil  and  laudanum  if  there  are  acid  accumulations  in  the  K 
chalk  and  opium  if  the  discharges  are  excessive.  At  the  atni 
use  sulphate  of  copper  in  doses  of  |th  to  Jth  gr.,  with  a  little  &piuai, 
three  times  a  day.  Nitrate  of  silver  or  sulphate  of  zinc  are  also  useluli 
with  sugar  of  lead  and  opium  to  check  the  discharges.  In  the 
advanced  stage,  when  th^re  is  a  low  condition  with  a  smooth  tongQej 
the  tcrebinthi nates  will  be  found  useful}  and  if  other  mesai  Mkf 
mert'urj/f  pushed  to  a  moderate  salivation. 

The  external  means  are  leeches,  blisters,  fomentations^  and  tbt 
hot  salt  bath.  The  diet  should  be  carefully  regulated  as  in  diroiiio 
gastritis. 

COLITIS   OR   DYSENTERY. 

Dysentery  is  an  inflammatioti  of  the  muooos  coat  of  the  ooloa  |' 
fre(|ucutly  also  extends  to  the  rectum. 

Stfmptoms, — Griping  pains,  or  tormma^  of  the  abdomen,  rery 
before  going  to  stool,  and  somewhat  relieved  by  the  dischiirges,  wbidl 
ore  very  frequent,  amounting  sometimes  to  forty  or  fifty  in  a  dij. 
The  dejections  at  first  may  be  feculeot,  but  afterwards  they  are  small, 
and  consist  of  mueui  or  blood,  and  sometimes  of  disordered  bile; 
There  is  also  constant  strainrog  at  stool  (teneMmm),  In  advanosd 
stiigcs  the  stools  acquire  a  peculiar  odour,  the  abdomen  becomes  tender 
and  t)mpanitic,  and  often  the  precise  seatof  inllammation  is  indtcat*d 
by  the  pain  experienced  on  touching  it.  Towards  the  last,  the  db- 
ciiarges  becouke  profuse  and  watery,  of  a  dark  colour,  resembling  tht 
wa.^binga  of  flesh - 

Sometimes  prostration  sets  in  from  the  first;  though  genermlly  Ift 
the  beginning  the  condition  is  sthenic*  It  is  sometimes  asKiotaled 
with  the  typhous  condition,  which  imparts  to  it  a  low  and  daogerooi 
ehttracter,  and  has  caused  it  to  be  regarded  lis  contagious^  AnotlieT 
complication  is  with  miasmatic  fever,  especially  in  the  United  States* 


Prognosu. — Mild  cnsen  recover  in  ten  to  twelve  dftjs;  btit  frequently 
it  ia  ft  dangerooii  and  f&ta]  diBease,  e^peci&lly  in  hot  cHmfttea  and  in 
crowded  sttaatioDs. 

Morbid  appearances. — Traces  and  efiteatg  of  loflammatorj  actioa  id 
Tarious  degrees  are  to  be  foutid  in  the  reotuin  aud  colon,  Tbe  loucnua 
eoat  ia  ciore  or  leas  injected  in  several  points,  and  certain  portions  of 
tbo  csecum  and  eolon  are  either  ulcerated  or  entirely  dborgantzcd^  tbe 
membranes  banging  by  abreda  into  the  interior  of  tbe  bowel.  The 
ulccra  are  sometimes  small  and  numerous ;  at  other  times  they  aro 
elevated,  hardened^  and  covered  with  sloughy  or  fungous  graoulatrons. 
Some  parts  of  the  great  intestine  may  be  in  a  state  of  sphacelus ;  and 
more  or  leisa  coaguloble  lymph,  mixed  with  shreds  of  didorganiied  cel- 
lar tiaauc,  adheres  to  different  points  of  iU  surface* 
CauMie*, — Tbo  chief  causes  of  acute  dysentery  are,  exposure  to  cold 
tup  air;  acrid  indigestible  food;  spirituous  li<^uors,  and  expofture  to 
UQwboleeiome  exhalations.  It  prevails  most  iu  autumn^  and  is  held  by 
some  writers  to  be  contagious. 

Tttatnicnt.  —  In  mild  oases,  a  full  dose  of  castor  oil  with  twenty 
drops  of  laudanum.  If  more  severe,  with  much  fever,  bleed,  and  give 
a  full  dose  of  culomel,  followed  in  a  few  bourn  by  castor  oil«  af^er 
which  use  the  Ohaginout  mixture.  If  there  is  much  pain  and  a  hot, 
dry  ukin,  small  doses  of  tbe  saline  cathartics,  especially  Kochelle  salts, 
with  a  little  paregoric,  are  u&efuL  Opium  is  almost  indis^pensable  ^  a 
full  dose  of  Dover's  powder  may  be  given  at  nighty  and  afterward:*  used 
in  smaller  quantities,  Mercury  will  be  generally  required  j  three 
grains  of  calomel  may  be  given  with  the  opiate  at  night,  after  which 
small  doses  should  be  taken  every  few  hours. 

Acetate  of  lead  is  not  useful  in  the  early  stag©  j  but  sa  an  injeotion 
in  hemorrbsgie  casei  \:  is  very  beneficial.  For  the  same  indications, 
nlphate  of  tine,  sulphiuo  of  copper,  and  nitrate  of  silver,  are  often 
presoribed,  in  the  advansed  stage.  By  some,  Hap^M  acid  mtxltirt  is 
reoptn  mended. 

The  local  means  aro, — ^leeches  or  cups  to  the  painful  spot,  warm 
fotnent&tiona  to  the  abdomen,  blisters  in  tbo  advanced  stage,  frequent 
injections  of  starch,  or  animal  oila  and  laudanum,  and  large  mucila- 
ginous enemata  to  relieve  tbe  tenesmus. 

Oil  of  turpentine  and  copaiba  are  often  taken  internally  in  the  latter 
stages,  with  great  benefit ;  they  act  as  altenitives  upon  the  diseased 
nembraiiee.  If  connected  with  miasmata,  quinia  is  the  imporunt 
medy, 

Tbe  diet  should  be  very  low  at  first,  but  the  debility  should  U> 
eountemoted  by  animal  brotbs,  jellies,  wine  whey,  &o. 

CHRONIC  DY8ENTKBY. 

Tbis  la  usually  tbe  result  of  tbe  acute  form.     It  is  often  eenpn 

ated  with  chronic  enteritis.     The  suols  are  much  leas  frequent  than 

I  tbe  acute  variety,  and  they  arc  moi''  or  leai  feoiikiit|  mingled  witb 
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nuieua,  and  more  mrely  with  blood.  There  li  oocftsioDml  pain  oo  pr«i> 
filing  with  i^oiue  torrDina  and  teneamup.  Tbe  puUe^  «ki£i,  mud  loogoo^ 
are  nmcb  the  »&me-  m  iu  chronic  cDleritis^ 

Afier  death,  thickeaiog  and  ulcemlion  of  the  mtioooa  coat  sro  gjsm- 
rally  observed. 

The  trmtmrtit  consists  chiefly  in  the  reoruUtioD  of  the  diet,  ^acci* 
fiional  locul  hleediog^  the  hot  salt  b&tbp  togeiher  with  the  ooQ&!&i«>cial 
yse  of  laxadvee  sod  of  opium  and  ipecacuitoha.  The  aU^r^iimM  trs 
(mrticukrly  useful  —  as  w  )er,  oop&iba^  and  oil  of  tdfip 

prniina.     If  there  are  ev  ratioti  of  the  rectunii  jm  in* 

jectian  of  ^ulphate^  or  at  lad  opium,  or  of  oiczate  of 

silver,  will  prove  advaotfij 

Tonies  may  also  be  giv  ge  in  the  chfonie  stage,  ptf^ 

ticulfirly  when  the  disease  benic  form.     Those  genemll^ 

tdniiDistertid  arc  oinehonn,  n  lion  of  serpen  tarn,  eotoiiib«| 

or  isinturuha  barks.     Great  Id  at  the  sntue  tlEuo  be  paid 

to  the  conditinn  of  the  live  must  be  kept  regular,  aod 

all  errors  of  diot,  or  exposure  w  aK^^ri  cold,  &c.j  carefully  aroided. 

This  disease  is  characterized  by  severe  griping  pains  id  ihe  bowelsi 
with  costiveness,  and  frequently  with  vomiting.  Colie  may  be  pio- 
ducod  by  a  variety  of  causes,  the  most  common  amongst  wbieh  are^ 
irritating  ingcsta,  flatulency,  or  a  morbid  sensibility  of  tbe  mneoit 
membrane. 

St/mptoms.  —  Severe  twisting  or  griping  pain  ind^  abdonieD,  ptiu 
ticulurly  in  the  umbilical  region  or  along  the  course  oT  tbe  colon;  tbe 
pain  is  not  increased  by  pressure,  nor  is  there  any  fever,  —  oircum* 
stances  which  distin^ish  tbe  disease  from  peritonitis  and  enteritia;  it 
comes  on  in  paroxysms,  and  in  tbe  intervals  there  is  perfeet,  or  par- 
tial ease;  it  usually  comes  on  quite  suddenly;  tbe  mnsdea  of  tbe 
ubiJomen  are  often  retracted;  tbe  patient  also  complains  of  borborjgaiiy 
or  rumbling  noises  from  flatus  in  tbe  canal.  K  very  violent^  there  is 
great  prostration  of  system,  with  a  cold  skin  and  feeble  pulse.  Occa- 
sionally there  is  vomiting,  and  that  of  a  sterooraoeoos  character,  when 
the  contraction  is  low  down  in  tbe  intestines. 

Bilious  colic  is  that  variety  occurring  in  tbe  summer  and  aatoniii 
produced  by  some  hepatic  disorder;  there  is  often  a  jaundiced  appear- 
ance of  the  skin  and  eyes,  together  with  tenderness  in  tbe  regioD  of 
tlit^  liver,  and  vomiting  of  a  bilious  matter.  It  often  oocun  along 
with  miasmatic  diseases,  and  in  the  same  regions. 

Other  varieties  are  the  gouty  and  neuralgie. 

Trtatm^nt.  — Tbe  first  care  of  tbe  practitioner  should  be  to  deter 
mine,  if  possible,  the  exciting  cause  of  the  colic,  and  whether  it  be 
occasioned  by  an  organic  disease,  such  as  hernia,  intos-susoeptio, 
tumours,  &c.  This  done,  and  the  complaint  having  been  ascertained 
\^  be  simple  colic,  he  may  at  once  administer  anodynes  combtned  with 


coHialf,  And  proceed  to  eTaeunte  the  i()(€9tiT)»l  wcrctionF  hj  the  use 

of  et)<*TJiattt  and  mild  pu relives.      For  this  Isiter  piirpijst«t  the  blue- 
pitl  will  ha  fiufficii^iiti  ur  castor  all  witb  iatidaDuro,  toguihisr  with  boi 
I      lotjicutations. 

i         lo  atomuchio  cotio,  with  nausea^  use  &  mild  emetic,  or  oopioui 
^Blmiightd  of  warm  water, 

^V  If  eatbartic-s  will  not  aot^  use  enemata  freely,  gradually  iocreaaing 
^Bbeir  strength. 

^B^  In  bilious  coHio^  calomel  and  opium  are  the  proper  remediefy  axid| 
^^■os.'iibly^  bleefling  or  cupping,  and  iti  mAlaricmH  regions,  quinine* 
^B^   In  the  rbpuuiatic  and  gouty  forms,  a  < mild  oathartioy  followed  by 
Dover's  powder  aud  colcljifuni. 

The  neuralgic  f^rm  retjuiree  auodyoes  freely,  together  with  oolehi^ 
BiDi  aconite,  belladonna,  hv.     In  atl  the  diffcn^nt  varieties,  if  tboft 
no  head  symptotn.^  to  contraindlcate  it,  ibc  inbalation  of  ether 
ften  affords  prompt  relief. 

COLIOA    riOTOKim  — PATKTaa^ff    COLIC* 

-Exposure  to  the  poison  of  lead.     M.  Andral  considcra  lead 

ilie  as  a  neurosis^i  in  which   the  spinal  marrow  and  abdominal  plex* 

I  of  the  great  sympathetic  appear  to  be  the  peculiar  seat  of  leeion. 

the  con^itipation  i^cems  to  depend  either  on  the  abolition  of  the  coQ* 

ctile  motion  of  the  Iniestines,  or  on  the  auspenaiou  of  the  aecreiioii 

the  intestiool  mucus. 

S^mj*tomt. — Vioh^nt  pnin  at  the  umbitieal  region;  sickness  and  oh- 
;iuate  constipiition;  pain!»  in  the  wrists,  ankles^  and  neck;  headache; 
Itter  eructations;  and  occafiignally  paralysia  of  some  of  ibo  Toluntary 
luptcles. 

Tretitmmf. — The  best  mode  of  treatment  consists  in  the  free  ad> 

Eiinistriitiun  of  purgatives  with  op]iite:i|  such  as  calomel  and  opium, 

1  lowed  by  castor  oil  and  laudanunii  croton  oil  will  somettmee  bo  re- 

iuired  to  overcome  the  constipation.     A  warm  bath  should  be  giveOf 

rilh  injections  of  a  large  quantity  of  warm  water  into  the  bowda 

rhilst  the  patient  is  in  tift  bath.     If  these  meaaurea  fail,  meroury 

lioufd  be  used,  to  ptyalism. 

Dilute  sulphuric  acid,  made  into  a  kind  of  lemonade,  and  eitreme 

anliness,  arc  the  best  preservatives  from  the  poii^on  of  lead. 

Paralysis  of  the  limbs  aometimea  accompanies  lead  colic,  and  re- 

aains  after  the  removal  of  that  disease.     Here  great  att«>ntion  muiit 

paid  lo  the  bowe)S|  and  on  the  least  indication  of  ooKtivenes^  the 

purgative  salts  should  b^  administered.     The  diet  should  be  generous; 

iriotiofi  along  the  limbs  wilh  stimulating  linimentH  i^huuM  ht  prao- 

li^d,  aod  the  extract  of  nux  vomica  or  strychnine  adminisi#*rt*d  lutarw 

Great  good  is  produced  by  supporting  the  paralytio  limb  ill 

nts. 
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This  complaint  congistii  of  rerr  ■ereie  ooBo  wiA  clwtaefiott  if  A^ 
bowels,  aod  geoenillT  ends  in  hmnnmatioo. 

SsfmpUmt. — ^Violent  gripiiig  mod  twisting  ptiM  tlont  flia  niliK^ 
eus,  which  is  retracted ;  obsdiuile  eoostijMtioD;  iianw»  pad  vnwtiii| 
of  stercoraceous  matter ;  tenskm  tod  tendemesi  of  tl|e  abdwi.  tb 
pnlse  is  at  first  natural  and  ihe  akin  eod,  haft  ftbiile  ■jiuytoiM  m| 
set  in,  and  are  followed  by  hiceap^  pn»tntioD|,  mU.iwmIi^  MkiiV 
and  death. 

Morbid  appearancei. — ^M eehaonl  obetmetioD  in  some  pnrt  9t  At 
intestinal  canal  procTnced  by  knots  6i  the  boweb;  inftmm>pep(Soa  ;  a^ 
hesions;  bands  of  false  membrane;  strangalatbo  of  tti«  gwftj  grgpnii 
constriction  of  its  calibre;  foreign 'bodies,  such  at  fruilHrtgoflibitttr 
The  parts  of  the  intestine  above  the  obttmoted  jxrint  trtftiMnUly  di- 
lated and  inflamed,  and  in  many  ettes  the  inflaaninttioii  hat  tKttfidsj 
to  the  peritoneum,  prodnoing  its  nsntl  resoltt. 

In¥agioation  of  the  intestine  most  frequently  ooeart  in  eUUmp 
and,  in  addition  to  the  symptoms  already  enumerated,  may  sometimes 
be  recognised  by  the  presence  of  a  painful  tumour  over  the  invaginated 
portion  of  gut. 

Treatment, — The  medical  treatment  of  ileus  will  seldom  be  of  any 
avail,  as  may  be  readilv  inferred  from  a  consideration  of  the  patholo- 
gical conditions 'with  which  it  is  connected.  The  forcible  inflation  of 
air  per  anum  has  been  recommended.  Copious  enemata  frequentlj 
repeated,  thrown  high  up  into  the  bowels,  by  means  of  a  flexible  tubci 
and  mild  purgatives  given  in  moderate  doses,  regularly  repeated,  may 
be  tried  first.  If  they  do  not  succeed,  stronger  purgatives  may  bt 
tried,  such  as  croton  oil.  But  if  the  purgatives  add  to  the  sickness 
and  pain,  they  should  bo  suspended.  Crude  mercury  in  large  quanti- 
ties has  been  given  by  the  mouth,  and  in  some  instances  with  relief. 
If  inflammatory  symptoms  ari.se,  they  should  be  combatted  by  bleed- 
ing or  leeches,  and  the  warm  bath.  The  operation  of  gastrotomy  baa 
been  frequently  performed  for  the  cure  qA  ileus,  and  there  are  two  or 
three  cases  of  success  on  record.  The  great  objection,  however,  to  its 
performance  is,  the  obscurity  and  uncertainty  of  the  symptoms.  Wbco 
the  case  seems  hopeless,  the  patient's  sufferings  should  be  soothed  with 
opiates,  and  his  strength  kept  up  by  nourishing  enemata. 

PERITONITIS. 

Causes. — Inflammation  may  exist  at  any  point  of  the  peritoneal  bm^ 
but  the  term  peritonitis  more  properly  belongs  to  inflammation  of  thai 
portion  which  does  not  invest  any  of  the  viscera.  The  causes  of  peri- 
tonitis are  the  same  as  those  of  inflammation  in  general ;  besides  which 
arc,  external  violence,  metastasis,  disease  of  the  mesenteric  glands,  ob- 
struction of  the  bowels,  the  irritation  produced  by  disease  of  neighboor* 
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tog  vUcera*  and  the  cfTusion  either  of  the  contents  of  the  alinicntary 
Gmoilf  or  of  the  uriiiurj  bluddcr,  kc, 

Symjjfoma, — ^AeuTc  pain,  coiiiuienciog  at  a  particular  part  of  tbd 
mbdomeo,  and  gradually'  eAteodifig  c>ver  the  rest  of  the  Furface;  rigors, 
foll4»vred  hy  heut  of  akio;  fcL^cjueucy  and  smalliicsa  of  tho  {>ul»e ;  io 
ttiany  ca^^es^  nausea  and  vomiting;  constipation;  anxmus  cnuiitcnuuce; 
tou^ue  dry,  but  not  fijul;  renpiatiou  accelerated  aoii  costal;  uriue 
flcuoty.  The  patient  Ilea  on  hta  back,  with  the  tliighs  fii'ied^aiid  can* 
not  War  the  slightest  prossure  on  the  ubdumcn,  which  bucuiues  tumi4 
or  tyriipanitic.  In  addition  Io  these  geni^ral  ^ynlptonta,  others  will  pre- 
eent  theitiselves,  according  to  the  vicinity  of  the  p^rt  intljUKd  to  any 
of  the  principal  abdominal  viacora.  reritoniiii*  from  iutesiiuul  p<'rlu- 
ration  is  characterized  by  the  sudden nc^ss  and  the  rapid  prugrcas  of  the 
tyuiptouii^,  and  the  grout  aceompanying  prostration* 

MittiiCd  a/y>«r*iTc/ /tot j».— Inject i« in,  by  jJiitchi-^,  of  the  sub-aerauis  tnnie ; 
effujsion  of  lymph,  or  a  ticro-pnrulent  flmd,  into  the  eaviiy  of  tlie  abdo- 
tuen;  adhe^iouM,  by  means  of  soft,  wbitiiih  falae  ineinbrane^i  bitwe«.u 
the  folds  of  the  iniL^ttnea. 

Tivatmtttt. — Bioodletting,  to  be  repeated  acconliojj  to  tho  patient'i 
•trength,  4ce. ;  leeches  very  freely  applied  ovtr  the  painful  parts,  und 
warm  fon)cutationS|  are  the  chief  means  on  which  reliunce  ia  to  b« 
phiced  at  the  onset  of  the  disease,  together  wjlh  a  full  dc»se  uf  calomel| 
fuUowed  by  eaator  oil  I  siuuU  dose^i  uf  culuinel  should  now  be  ^iveo, 
until  the  mouih  becon»c»»*iiire;  and  thi;  bowels  must  be  kept  o[»«*n  sub- 
sequently with  gentle  laxatives  or  eucniata.  If  the  tynjpunitis  bo 
iruublei^ome,  enemata  containing  turpeniine  or  aKHafusttda  may  be  ad- 
tniniatered  fur  the  sake  ot  ubtuining  leutporury  relief.  In  peritouiria 
front  perforation  of  the  intistiual  cumil^  the  only  hope  of  solving  the 
patient  lies  in  the  instant  adniini.strativ>n  nf  opiutu^  in  do^ea  suflicieni 
to  arrest  the  peristaltic  motiun  of  the  bowels.  This  givea  tia  totne 
lime  fur  the  employuieut  of  other  tucaus,  with  a  faiiil  obauce  of 
aueocaa. 

CRRONIO  PERITONITIS. 

Chronic  periUinitis  is  sometitnes  a  sequel  of  the  acute  di§t.aae;  somo- 
limes,  on  the  conirarv,  it  brgins  iu  a  very  obscure  and  insidious  man* 
ner,  and  is  attended  in  fcrofuluus  subjects  by  a  deposit  of  granules  or 
tubercles  external  to  the  m^Mubrane. 

Symptoms,  —  Slight  occasional  abdominal  painft,  oAen  scarcely 
Doticeablc,  increased  by  prtstiure;  fulne$tt  and  ten>iou  of  the  belly, 
particularly  a  deep-seated  itghtnea?;  hs  if  the  integument  and  muscles 
glided  over  the  tight  and  thickeoed  pentoueum  ^  fercnahuctfa  aod 
«ttiaciatioa* 

Thiji  difeoase  is  often  attended  by  enlargement  of  the  me^ieotem 
glands,  with  which  it  is  usually  ideuueal  in  pymptoius^ — also  with 
a^citca. 

Morbid  appearancti,  —  Th«  peritoneum  thickeoed ;  ibe  bowell 
74  • 
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plue4  together;  lh«  KlnJumen  coytaiiiing  mon  or  \^m  tvirblil  v^ihid^ 

jxfd,  and  fleisby. 

TtmlttieHL — Occasiimai  locubbga,  blisteridgi,  frtctbuA^  ttoii  fbkund 
"baodages  to  the  ttbduiutrr*  j  or  ifurm  fumt^ntAtiona  and  potiiliee«^  d 
tbc  puin  Is  very  severe  j  uourbliiag  dhi^  rnDftll  dm/e^  of  mt^reurmli, 
And  mdd  kxativea  &(id  buUcids.  If  auauiift  be  present,  um  itaa  mol 
igditie. 


There  are  tbre^  specie*  h  mmt  commoitlj  lolitlilt  tk 

iQEei^titkiLl  canui — via.^  tb  ivaidcty  ascaru  vtrmteuJfamf 

and  fwtiiit' 

Tbe  iumhricuB  ia  a  i  yiog  IQ  length   fmin  fnur  to 

twelve  inches ;  the  tail  mat  j  tbe  head  m  idkarp^  and 

set  betwef^n  three  oblong 

The  oeeartM  vemit^t  in4  doee  not  eioeed  an  i&«b 

in  U'Ugth,  but  it  is  usualij  duui  wi  j   uiv  iad  tt^rminateis  in  m  Gnc  pH^nt 
It  )u  hub  its  the  reutiiui. 

The  (ania  la  a  very  loog,  flat  worm,  articukted,  and  famished  wit^ 
four  suckers  at  the  head.  Two  species  of  Uenia  are  met  with  Id  matt. 
They  infest  the  small  intestine. 

Worms  very  frequently  exist  in  the  intestinal  canal  witfaonl  pn^ 
ducing  any  irritation  or  inconvenience  whatever;  on  other  occasiou, 
however,  they  are  attended  with  the  following  symptoms: — disgust 
of  food,  or  irregular  appetite ;  nausea,  vomiting,  griping  paina  in  the 
abdomen;  tenesmus;  disturbed  sleep;  irregular  aoeeasions  of  fever; 
sympathetic  irritation  of  the  nose  and  anus;  diarrhoea,  with  slimj 
stools;  foul  breath;  headache;  dilatation  of  the  pupils;  strabismus: 
emaciation ;  and,  in  young  children,  cerebral  disturbance,  or  conTnI> 
sions.  Ascarides  often  pr^uoe  a  sensation  of  itching  about  the  amiS| 
while  the  lumbricus  occasions  pain  of  a  gnawing  character  in  the  um- 
bilical regions.  Tbe  stools  should  be  constantly  inspected,  for  the 
presence  of  the  worm  in  them  alone  can  render  us  certain  of  the  eor 
rectness  of  the  diagnosis. 

Treatment. — The  objects  of  treatment  are,  to  destroy  and  expel  tht 
parasitical  animals,  and  to  prevent  their  return.  For  this  purpose, 
various  remedies,  called  anthelmintics,  are  administered.  GommoB 
purgatives  will  sometimes  suffice  to  expel  -the  worms.  Should  these 
fail,  we  may  employ  the  mucuna  or  cowhagc^  or  turpentine. .  Calomd 
is  often  a  very  efficient  anthelmintic,  from  the  acrid  bile  that  it  pooii 
out.  It  is  particularly  serviceable  in  cases  of  children.  Other  anthel- 
minticfl  much  employed  are  wormseed,  or  its  oil,  and  spigelia. 

For  tape-worm,  oil  of  turpentine  is  one  of  the  best  remedies,  in  doeet 
of  f  3ss  to  f  3ij,  given  either  along  with,  or  followed  by  oaator  oU. 
I^telv  koussOf  the  powdered  leaves  of  an  ^Abyssinian  pian^  and  Uit 
oil  of  pumpkin  seeds  have  been  highly  extolled  in 
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M.  RaspftU  regards  catnplior  zig  %  np^cifie  agaiDat  ascfinffeit;  snd  in 
Pruice  and  Ilaly  the  root  of  the  pompgnttiate  Ib  etn ployed  wiih  saecom 
ID  cases  of  tienia.  The  condition  of  the  bowels  aliouM  be  carefully 
regulated,  and  all  errors  of  diet  avoided,  far  worms  are  mostly  found 
tipon  children  who  ore  iU  fed  upon  unwholesome  iod  iiidipeMihl^  v*^^- 
iMe  food.  After  the  complete  evaeuation  of  the  parasitical  aninialF, 
«ft  course  of  vegetable  or  ujineral  tonics  hm  been  recoiumended ;  but 
wholesome  fo^id,  exercise,  and  a  proper  regimen,  will  be  found  the  beat 
means  of  preventing  their  rccurreuce. 

DIARRaCEA* 

Diarrhoea  conaista  m  copioaa  and  frequent  alvino  evaonatioDS,  wbtcb 
are  pencrally  fiuid,  without  tenesmus  or  fever, 

Tl»e  !(j^mptom$  are,  frec|ueofc  diBcliarge  of  tnucoui  or  iTimy  ttools, 
containing  feculent  or  ill-digested  niairers,  with  gripinpr  p«iin»,  nausea^ 
and  foul  tongue.     The  state  of  the  skin  is  ^enernlly  nnturnl. 

Cau^ct  and  Ti'ealmtnL — The  causes  of  diarrhoea  are  very  various, 
&ud  so  must  be  the  treatment  adapted  for  various  eases. 

liit.  Lijlammatory  diarrlura.  This  arij^es  from  irritation,  inflMm- 
mation,  or  ulfcration  of  the  intestines,  and  is  a  frequent  attendtint  of 
fever^  phthisic,  &c.  It  is  chiiraeterized  by  pain^  tenderness,  thirst, 
and  slimy  evacuations;  and  is  to  be  relieved  by  small  d<»»es  of  hyd.  c. 
oret^  and  pulv.  ipec.  c. ;  injectinns  of  sttireh  and  laudanum;  rubefa- 
(uenta  or  fomentations  to  the  abdomtn  ;  chalk  mixture,  &c. 

2d.   Diarrhea  from  nnwh(*i**mme  /**o*l^  or  trritnthif/  ttthttanrrn^  or 

foul  accumulations  in   the  inlcstinei).     This  is  a  very  comrgon  form* 

being  often  prudueed  by  unripe  fruit,  and  it  \f^  in  fuet  what  is  e$iu5^;d 

by  a  common  dt^se  of  physic.     This  form  of  diarrha*a  tends  to  work 

!       its  own  cure,  which  is  hest  aceeleraled  by  a  dose  of  rhubarb  and  mag* 

ll       Desia  or  castor  oil^  followed  hy  ehalk  mixture. 

I  3d.   Diarrhiva  from  JnUlii^  and  rthijtntinn, — This  form  is  apt  to 

}  follow  any  of  ihe  others,  and  is  to  be  recognised  by  the  kind  of  consti- 
tution to  which  it  happens,  and  by  the  freedom  from  active  syniptomi. 
The  various  Tei^otable  and  mineral  astringents  with  opium  are  the 
remedies. 

4th.  DiarrliGta  in  ^oung  child rcn  often  arises  from  the  irritation  of 
weaning,  or  from  an  unnatural  quality  of  the  milk,  or  from  attempt* 
to  bring  up  children  by  band.  A  very  small  dose  of  liydr  e.  crctA 
with  rbubtfcrb,  followed  by  vhalk  mixture,  with  five  or  ten  minims  of 
pnn  gone,  are  the  remedies.  Baked  flour  or  biscuit  powder  maj  h% 
uird  as  fotxlr 

In  ail  cases  of  diarrbcoa  it  ia  important  to  attend  lo  the  akin,  and 
1^        lo  keep  it  warm. 
I  OROtJCRA    HOEBU8. 

I  CSitiart. — Constant  ezposare  to  a  bigh  t^opsrature  prodncing 
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geituin  of  the   liver;   iodigeadble  food;   putrid   ntiasmataf   teri 

Symptoms. — ^Violent  griping  pain,  followed  hy  frequent  Tomit 
and  purging  of  greenish  bilious  matter ;  npitsms  of  the  abdomin&l  oi 
destf  Bomelinies  cxlendiog  to  the  legs  and  armi;  tongue  drjr;  ui 
high-eoinured,  scanty,  or  supprpssted ;  thirst  ur^ient ;  pulse  frequi 
but  icon  becotniug  email  &ud  weak.  Aa  the  diieasa  codUuucs., 
ipsuig  becotne  more  severe,  the  countenance  anxious  aad  coUaps 
the  strength  h  much  reduced,  and  fainting  occurs* 

Ah  cholera  morbus  depend:^  on  iirnple  trriUtiou  of  the  mueoiu  Ud 
of  the  alimentary  canal,  rhc  morbid  appearancea  after  death  are 
very  remarkable,  con sie ting  in  some  injeclton  or  congeatiou  of 
Tessels* 

Treatment. — Tn  the  very  early  stage,  use  warm  diluent  drinks, 
best  of  which  15  warm  chicken  tea ;  and  apply  a  sinaptBtu  over  the  < 
gaatriura.  To  allay  the  spasm  and  irritable  state  of  thedigeative  cm: 
calomel  and  opium  ahouid  be  administered  in  small  doses,  am  on^ii 
of  a  grain  of  the  fornter,  and  one-twelfth  of  a  gmla  of  the  latter,  ei 
half  hour;  larrrcr  doses  in  violent  cases,  and  then  repeated  injceti 
of  gruel  or  starch  in  hirge  r|uantities,  to  bring  away  the  irritating  h 
tersj — and  opiates.  Warm  fomentations  may  he  appHed  over  the 
donien,  or  the  turpentine,  or  ammoniaeed  liniments.  When  the  i 
face  of  the  bot^y  becomcB  extensively  cold,  and  symptoma  of  exhansl 
appear,  it  will  he  neceiisary  to  adminii^ter  atimulaota^  as  camphor, 
monia,  small  quantities  of  brantiy,  &c,,  combined  with  aromai 
When  th|  more  urgent  symptoms  have  been  relieved,  the  discbargt 
the  different  abdominal  secrctiona  should  be  promoted  by  gentle  h 
lives,  by  enemata,  Ae. }  and  light  nourbhmcnt  may  he  permitted  i 
ing  the  convalescence. 

CHOLERA   INFANTUM^ — SUMMER  C03SPLAINT  Of  INFANTS. 

This  disease  seems  to  be  peculiar  to  the  United  States*  It  prei 
ine«t  ex te naively  in  large  cttief^^  during  the  hot  months  j  and  iaonc 
the  moit  fatal  affections  to  which  childhood  is  subject. 

It  occurs  in  children  from  four  to  twenty  montha  of  age,  or  dm 
the  period  of  dentition;  the  second  mmm^^r  of  children  ia  oooiidi 
the  period  at  which  ebcy  urc  most  liable  to  the  disease. 

It  commences  with  a  profuse  diarrha»a^  the  stools  being  lij 
coloured  and  thin;  thia  is  succeeded  by  great  irritability  of  the 
mach,  so  that  by  constant  vomiting  and  purging  the  child  bocoi 
lan^id  and  prostrate,  often  in  a  few  houra. 

The  pulse  is  quick,  sujtitl  and  ofren  ten^;  the  tougne  is  white 
i^Ximj'j  the  fkin  is  dry  and  harnh ;  the  b^  and  abdomen  ar«  1 
whilst  the  extremitiei  are  natural  in  temperature,  or  even  cold. 
ifards  evening  there  is  fever,  rci*t!efl«ness,  and    pain.     Occa*iom 
dclinum  occurs,  mt9Lm^e%l^  \>^  <\OkfciA\.  \xa&\&^isC  ^m  head,  attentpti 
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bite,  the  eyes  becomiog  wild  and  iDJoctcd.  Peath  may  result  in  six 
hoars ;  bat  generally  the  case  is  more  protracted.  The  emaciation  be- 
comes extreme,  the  eyes  languid  and  hollow,  ^he  countenance  pale  and 
■hrunken,  the  nose  sharp  and  pointed,  the  lips  thin,  dry,  and  sbrivrlled; 
the  skin  upon  the  forehead  tight  and  shining.  The  child  lies  in  an 
imperfect  doie,  with  half-closed  eyelids,  insensible  to  external  impros- 
cions. 

The  surfiice  of  the  body  is  now  cool  and  clammy,  of  a  dingy  hue, 
and  often  covered  with  petechi«e ;  the  tongue  is  dark,  and  the  faucet 
dry.  The  abdomen  becomes  tympanitic ;  the  discharges  from  the  bow- 
els are  dark-coloured,  profuse,  and  offensive,  resembling  the  washings 
of  stale  meat ;  in  other  instances  they  may  be  small,  and  consist  of 
mncus  and  undigested  food. 

According  to  Dr.  Condie^  '^  the  disease  is  evidently  dependent  for 
its  production  upon  the  action  of  a  heated,  confined,  and  impure  atmo- 
sphere, directly  upon  the  skin,  and  indirectly  upon  the  digestive 
nacous  surface,  at  an  age  when  the  latter  is  already  strongly  predis- 
posed to  disease  from  the  effects  of  dentition,  and  from  the  increased 
development  and  activity  of  the  muciparous  follicles,  which  take  place 
at  that  period." 

Treatment. — The  most  important  point  in  the  treatment  is  to  re- 
move the  child  from  a  heated  and  impure  atmosphere,  to  the  pure 
air  of  the  country.  A  nursing  child  should  be  confined  exclusively 
to  the  breast ;  if  weaned,  to  tapioca,  arrow-root,  or  ground  rice,  and 
cool  mucilaginous  drinks.  A  tepid  bath  should  be  employed  night 
and  morning;  the  clothing  should  be  light  and  dry,  and  the  chamber 
well  ventilated. 

The  gums  should  be  examined,  and  if  swollen  and  hot,  they  should 
be  freely  lanced. 

Small  doses  of  calomel,  acetate  of  lead,  and  prepared  chalk,  will  be 
found  most  serviceable  in  arresting  the  diarrhcea.  The  irritability 
of  the  stomach  may  be  overcome  by  small  doses  of  calomel,  lime-water, 
and  milk,  or  a  few  drops  of  spirits  of  turpentine ;  a  spice  plaster,  or  a 
blister  applied  over  the  stomach,  will  also  be  decidedly  advantageous. 

When  there  is  much  heat  about  the  head,  with  injected  conjunctiva 
and  delirium,  leeches  should  be  applied  to  the  temples,  and  cold  lotiona 
to  the  scalp.  Stimulating  pediluvia,  and  blisters  placed  behind  the 
ears,  will  also  be  found  extremely  beneficial. 

After  the  irritability  of  the  stomach  is  sufficiently  quieted,  the 
addition  of  a  small  quantity  of  ipecacuanha  to  the  calomel,  chalk, 
and  acetate  of  lead,  will  most  certainly,  according  to  Dr.  Condie, 
promptly  restrain  the  disordered  action  of  the  bowels,  and  complete 
the  cure. 

ASIATIC  CHOLERA. 

Thif  disease  has  long  been  endemic  in  India.  It  reached  Europe 
m  the  yeai  1881;  and  the  following  year,  ap^^eaxed  \u  \.^^  ^^\il^^i^ 
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Slates.  It  returned  to  this  nouotrj  in  1834^  and  aguin  id  1S4T-?, 
ainoo  wbeo  it  has  been  mote  or  lcf<s  prevalent  in  c^rtJiia  paTtt^  of  lie 
oouotry,  and  appears  to  huve  becoitie  endemic  amongst  us.  It  if^ 
doubt,  prop»gat4'd  by  atmospbertc  ioflucDce. 

S^mjtfoms. — ^  There  is  generally  a  premontfory  diarrha^,  w\ 
occasional  nausea,  slight  cramps,  and  beaviness  about  tbe  bead, 
other  cases,  it  commences  suddenly  with  violent  vomiting  and  purgi 
not  of  bile  as  in  common  cholera,  but  of  a  ricecoloured  fluid,  n 
excessive  and  painful  spasms  of  tbe  abdominal  and  other  muscl 
the  pulse  is  quick,  small,  and  soon  disappears  altogeiHcr ;  tbe  iikia 
eold;  the  features  collapsed;  the  urine  altogether  suppressed. 
the  vomiting  and  purging  continue,  the  powers  of  life  qtiickty  iait; 
the  eitremities  become  deadly  cold,  and  of  a  bluish  colour;  ihc  pitlj« 
ceases  to  be  felt  at  tbe  wri^t;  tbe  breathing  is  UburiouM ;  and  iht 
patient,  who  becomes  very  restless,  is  generally  carried  off  witlua 
or  twelve  hours. 

Morhtd  Appearances.  —The  blue  colour  of  tbe  extremities,  wbii 
are  rigidt  remains  after  death.  Tbe  fingers  are  fiexed  nnd  shrunk, 
tbe  nails  blue.  Tbe  arterial  system  is  empty;  the  venous,  and  pa 
culaHy  the  right  side  of  tbe  heart,  contains  a  quantity  of  dark,  grauioi 
and  uncoagulable  blood;  the  latter  fluid  is  deficient  in  salts  and  scru 
When  death  bus  taken  pluce  riipidly,  the  intestinal  canal  is  most 
quently  pule  throughout;  often  it  presents  an  injected  appMnafle,' 
either  in  upots  or  along  continuous  surfaces,  from  congestioa  of  tht 
veiiis;  there  are  do  ulcerations  or  other  signs  of  inflammation,  but  the 
chaructenstic  appearance  is  the  absence  of  the  epithelium,  which  of 
Qppears  in  &hrcd»,  looking  like  false  membrane.  The  abdoini 
vi.^ocra  are  gorged  with  dark  venous  blood,  and  tbe  urinary  bladder 
*uipty,  and  contracted  into  a  bard  ball. 

Stature,  —  The  peculiar  poison  seems  to  produce  local  irriuUoQ 
tbe  stomach  and  bowels,  and  at  the  saaie  time,  general  <[ 
with  a  tendency  to  universal  exosmose  of  tbe  watery  portiofi  of 
blood. 

Ttratrmrnt,  —  A  successful  niode  of  treating  Asiatic  cholera 
remains  to  be  dixcovcred.  Many  of  the  Eastern  physicians  stroU[ 
recommend  bloodletting  la  the  commencement  of  the  disease,  to 
followed  up  by  calomel  and  opium.  Others  reject  vcnescctioOf  and 
endeavour  to  allay  the  moat  profninent  symptoms — viz*,  the  irritabtlitr 
of  the  alimentfiry  canal  and  tbe  spasms,  at  the  same  time  utiiog  sii^ 
means  as  are  best  calculated  to  restore  the  circulation  to  tho  sur" 
of  the  body.  This,  perhaps,  is  the  most  rational  mode  of  treat 
that  can  be  adopted ;  but,  unfortunately^  medical  men  are  not  a^ 
upon  tbe  means.  Some  prew^ribe  nothing  but  ice-cold  water, 
as  the  vomiting  continues;  othors  vaunt  small  and  frequent  doses 
calomel,  or  calomel  and  opium ;  others  advise  the  admlnistratioa  of 
emetics;  and  others  again  prefer  stimulanta,  as  cnjeput  oil,  brandy, 
&c.     In  order  to  dcttrmine  tbe  blood  to  the  surfuce,  and  allay 
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Ibe  extromiiies  sbnuM  be  SLSsidaously  rtibbcd  with  v«rni  tnodyne  em- 
brocatioua ;  or  when  ihe  vapour  or  hot  air  b;ith  can  be  obtiuticd,  Lhe^ti 
may  be  employed  with  advantage.  Dr,  Stt»vt?n»»  ftp4  aks  highlj  of  the 
aalioe  treatineot,  which  oonsidU  in  the  adminiiitrarion  of  the  salta  of 
Boda  and  potn^b  iu  any  appropriate  vehicle.  In  extreme  enaei>  theso 
aalta  have  been  injected  into  Ibe  veins  with  apparent  advantage  in  a 
few  instances.  When  ibe  ajmptoma  have  aubaided^  and  the  paltent 
survives,  a  stage  of  reaclion  often  9uccced«»  and  ia  attendeu  with 
aj'mptotiisi  of  a  typhoua  cbaracter.  The  treatment  should  then  bo 
directed  by  the  priuciplea  wbieh  have  been  laid  down  under  the  head 
of  typbuB  fever. 


SECTION  II. 
DISEASES  OF  THE  RESPIIUTORY  ORGANS. 

CATAanti. 

This  term  is  cotnioonty  UAed  to  signify  an  infiamoiation  of  the 
respiratory  piisBSg«?s^  acooni panted  with  a  discharge.  lfatt4*ndod  with 
fever,  it  Is  called  taUirrh  /ever.     Wboo  epidemic,  it  is  termed  injia- 

It  receives  different  names  aocordin^  to  the  part  affected ,  thus  cnfytn^ 

when   confined  to   the  nofo  and  adjacent  ^inusea;   larj/n*;tlU,  when 
seated  in  the  larynx;  brunckitU^  when  in  tbo  broocliia]  tubt'S. 

OOBVXA. 

The  inflammatioii  is  UFunMy  oonfined  to  the  SohDeiderian  membraii«f 
Ibough  it  sometimes  travels  into  the  frontal  sinuses,  oocaaioning  patn 
»omsa  the  forehead ;  also  into  the  maxillary  sinus,  causing  pain  in  the 
chfek. 

Tbo  t^mpfomt  are  those  so  well  known  aa  "  cold  in  the  head/'  In 
luf^ritH  it  may  prove  dangerous  from  a>pbyiia  produced  while  suck- 
ling; this  is  owing  to  the  fact  that  an  infant  instinctively  brvathes 
through  the  nose;  when  sucking^  t|iey  cannot  breathe  through  the 
oiuutb,  and  the  other  pansages  being  stopped  up,  the  difficulty  is  nccv 
sioQod,  Chronic  coryu  is  termed  ozaaa:  it  is  attended  witii  an  offen* 
live  purulent  discharge,  and  may  be  accompanied  by  caric^i  or  afis<ML4« 
•ted  with  scrofula.  The  remedy  which  appears  to  act  best  is  the 
injection  of  a  Nitlution  of  sulphate  of  sine  into  the  nostril^  together  with 
pmpcr  constitutional  tn;atmLnt|  as  irouj  mercury,  iodine,  or  cod  liver 
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.'  Inflammation  of  the  mnoous  membrane  of  tbe  larynx  may  be 

I  every  grade,  thongh  it  ia  usually  of  a  mild  eharacter,  and  easily  can 

;i,|  It  has  beeo  divided  into  the  mucoui^  submucous,  (BdematouSy  and  jMei 

membranous  forms.     The  mildest  form  is  only  a  hoarseness  aitei 

with  a  laryngeal  cough.     If  more  severe,  there  is  pain  in  the  rej 

t  of  the  larynx,  increa^  by  pressure,  some  difficulty  of  inspiration 

companied  by  a  bronchial  sound,  afler  which  secretion  oomes  on, ' 

an  amelioration  of  the  symptoms.     In  other  cases,  the  inflammi 

extends  to  the  submucous  tissue,  when  there  are  some  thickening 

swelling  obvious  to  the  eye,  great  pain,  or  a  feeling  as  if  a  foreign  1 

were  present.     The  cough  is  in  a  very  high  key,  and  muffled ;  sci 

febrile  excitement;  great  difficulty  of  inspiration,  accompanied  I 

loud  bronchial  or  sharp  musical  sound ;  expiration  is  easy.     The  fa 

are  red ;  epiglottis  turgid  and  erect,  so  as  not  to  cover  the  glottis ;  h< 

I  there  is  difficulty  of  swallowing,  the  drinks   being  often  retui 

I  through  the  nose.     Violent  coughing  comes  on  in  paroxysms,  do 

Yv  which  the  face  becomes  swollen  and  livid,  tbe  eyes  turgid  and  pr 

il,')  ncnt,  and  there  is  more  or  less  cerebral  disturbance.     The  ooi 

which  is  at  first  dry,  is  afterwards  attended  with  the  expectoration 

a  thin  and  acrid  secretion,  which,  should  the  case  procc^ed  favoun 

becomes  bland,  viscous^  and  transparent,  and  gradually  changes 

yellow. 

Should  the  disease  progress  to  a  fatal  termination,  all  the  sympi 
become  aggravated ;  the  mucous  membrane  of  the  larynx  becomes  a 
Icn,  and  tbe  rima  glottidis  so  contracted  as  not  to  allow  sufficien 
mospheric  air  to  pass  to  the  lungs ;  hence  there  is  great  dyspnoea, ' 
violent  action  of  the  respiratory  muscles.  As  the  rima  becomes  i 
contracted,  the  difficulty  of  breathing  increases,  the  patient  sits  u 
bed,  tosses  about  his  limbs,  his  eyes  are  prominent  and  tearful,  an< 
dies  apparently  exhausted  by  his  effi)rts ;  or,  if  a  strong  persoi^ 
convulsive  struggle.  When  the  disease  terminates  more  slowly,  J 
supposed  that  death  is  produced  |>y  blood,  which  is  not  duly  sen 
circulating  in  the  brain. 

The  oodematous  effusion  is  most  apt  to  occur  in  debilitated  pen 
The  psetulo-membranous  variety  constitutes  one  form  of  croup, 
will  be  noticed  as  a  distinct  disease. 

Causes. — The  ordinary  causes  .of  inflammation  are  especially  < 
And  the  inhalation  of  noxious  gases,  or  of  very  hot  air,  or  steam. 
diuary  angina  may  extend  into  the  larynx.     The  submucous  vai 
may  result  from  tonsillitis,  and  the  pseudo-membranous  form  often 
companies  scarlatina,  small-pox,  and  measles. 

Treatment, — In  ordinary  cases,  leeching,  if  the  pain  is  severe; 
gatives,  antimonials,  low  diet,  rest  of  the  voice,  and  warm  fomc 
dons.     If  it  does  not  yield  in  four  or  five  days  employ  mercury 
gentle  ptjsliam,  and  «i\A\&\«t  Q\«.t  the  throat. 
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Iti  the  worst:  forma  of  ibe  disease,  the  danger  \b  nlwtjs  great,  anil 
bleeding  should  immtdtaUfi/  be  employed  freely,  but  not  to  ayncope. 
Leech ea  aod  fotnentationa  may  olso  b€  applied,  and  the  iseroiirlal  plan 
com tne Deed  earlier-  If  necesaary,  the  epigluttis  and  margins  of  the 
glottis  may  be  iDciaed.  l<7itra(e  of  mtver  has  been  recommended  in 
this  condition.  In  argent  cases,  Ifiryngofomy  i«  to  be  employed  as  I  he 
only  reaouroe;  but  it  will  be  of  little  u^e  if  too  long  delayed,  or  if  the 
disease  haa  extended  down  into  the  bronchi. 

CHEONIC   LAByNOITIB 

This  may  be  of  every  grade.  It  may  proceed  from  repeated  attacks 
of  the  acute  form  ;  from  follicular  inflammation  of  the  throat,  accom* 
panied  by  a  scrofubua  diathesis ;  and  from  uloeratioos  connected  with 
ayphilia  or  tuberculofcis.  The  common  caaet  usually  recoTer;  tbe 
ulcrratifjns  often  tjermio&te  nnfai'ourably. 

^^mptoms.  —  Hoarseness  and  oonst»nt  cl**aring  of  the  throat  If 
more  severe,  partial  or  complete  aphonia.  Utccration  is  indicated  by 
a  sharp  pricking  poin  on  spoakiug  or  coughing^  occasionally  there  ia 
dysphagia  )  also  suffocative  parosysma*  Sometimes  the  oough  isloose| 
with  a  mueo-puruleot  discharge. 

A  fatal  termination  is  often  given  to  it  by  its  ending  in  pblhisis* 

Treatment — Absolute  rest  of  voice  j  diet  according  to  the  strength; 
occasional  leeching  to  the  tbroat ;  pnstulatton  with  croton*oU  j  together 
with  a  mild  mercurial  course. 

In  the  icro/uhus  form,  iodine  or  iodide  of  potassium  and  cod-liv^et 
oil  would  be  indicated  j  in  the  K^pKtlttic  variety,  mercury  and  iodine 
would  be  useful.  The  direct  amplication  of  a  strong  solution  of  nitrata 
of  silver  (3ss  up  to  3ij  to  f  3j  of  water),  by  means  of  a  probang, 
around,  and  even  witbtn  the  glottis,  is  a  most  valuable  remedy* 

Before  entering  furLher  into  a  description  of  the  diseases  of  the 
respiratory  apparatus,  a  tabular  view  of  the  thorucio  regions,  in  relatioo 
lo  the  signs  of  auiscultation,  &c,j  and  based  upon  that  occurring  io 
Moad^M  Manual  for  Studenlij  is  presented  to  the  reader. 
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tnflamm&tion  of  the  bronchiul  mucous  membra  tie  occurs  of  every 
grade,  fiom  a  ^lt^ht  cold  up  to  a  very  dangerous  diseflse. 

Symptoms. — In  a  decided  caAe^  tber6  ifl  a  Bcnue  of  coDStnctiOD  of 
the  cheat,  rather  than  of  acute  pain,  increased  by  coughiog;, respira- 
tion more  nr  less  liurried  ;  the  cough  is  at  first  dry  aod  paiuful,  after 
which  ezpectorutioti  commenc^Sf  ut  Grst^  of  a  clear  teoneioufi  mueui, 
and  afterwards  becomifi^ opuque,  more  abundant,  and  purulent.  There 
is  more  or  lef«  fevcr  Ubually  all  the  piiinful  Bymptoiiifl  abate  on  the 
appfaraooe  of  ezpectomtiMR,  aod  convalescence  is  eat^tblished  in  the 
eouree  of  a  week  or  ten  days;  but  it  mny  run  into  rbc  chronic  form. 

In  mrire  severe  eaaes,  the  fiymptoms  are  tnueb  more  inteofie.  There 
18  great  difficulty  of  inspimtion,  aitctided  with  a  wheeling  ^ound,  occa^ 
«ioned  by  a  nurrowlng  of  the  calibre  of  the  tubes  from  eflPusion :  the 
[kugh  is  more  painful;  there  is  frremter  soreness  of  the  chrst^  together 
rith  increased  fever.  There  are  presented  signs  of  a  de6eient  aeration 
'  the  bloody  puch  us  a  purplish  appearoDce  of  the  face  and  the  cxire- 
CWiities,  cool  f^kin,  kc^  This  haiw  condition  is  very  apt  to  come  on  in 
ebildren,  from  the  inflammation  ruoniiig  down  into  the  smaller  bron- 
chial tube§  and  ofieu  completely  £»topping  them  up;  it  is  then  some* 
iimea  called  capt/lar^  brcmchtti$,  and  ia  attended  with  eonsiderable 
^^4anger*  In  the  very  oged  it  is  uLho  apt  tu  prove  fatal.  Sometimes  it 
^^ua^uoiea  a  paroxy8mftl»  Kpas^modiL'  ch»ruciMr,  when  assoetated  with 
^HiSthma;  again,  it  may  be  complicated  with  pseudo-membranous  cflii* 
^fkioQ,  which  however  U  rare  in  ndults^  though  oceaj»tontiny  found  ia 
^^children,  in  whom  it  is  very  apt  to  prove  fiilnL 

lo  adults^  the  disease  is  apt  to  Ih.^  more  circumscribed. 

Another  form  of  brotichitis,  known  as  the  (utthtnic,  or  peripneumi>* 

lia  noiha^  or  tujhi  at  lie  latarrk,  occurs  in  9«;ed  aod  en^^trbled  perfonS| 

llbongh  sometimes  an  an  acute  aJIectinn  in  the  young.     There  is  a  sud- 

U^Q  oungesLton  of  the  whole  bront^hiul  mucous  membrane,  eausiug  ex* 

live  d)spnc&a,  and  a  very  copious  expectoration  of  a  thin  and  often 

iloody  mucuS|  which  causes  sutiWation. 

JJititjnfMtf, — Bronchitis  may  he  oonfuunded  with  pneumoniJi,  pleu* 

Irisy,  laryngitis,  and  phthisis^  Generally,  however,  tht?  rutirkual  si^it 
mrv  suffici^tit  to  diKtiuguinh  them  ;  if  nut,  the  /i/iyniVa/^igtia  will  always 
l^oint  »t  I'Ut.  J*rrcu4iitfm  is  clear  tlirougbout  th»*  chest,  eieept  iu  caste 
(Of  great  eonge:*uoo,  when  there  may  be  some  dultiC^s  AunrulfaiitM 
reveals  very  obvious  changes.  The  three  charact4.'riHtic  i»oundp  arc,  1, 
the  wiLihint  rhotuhu$f  if  the  diseoKe  is  seated  in  the  smaller  tubes;  2, 
the  wm/rotis  rhunrhui^  if  in  the  hirger  tubes;  H,  the  muf^uM  rhonrhm 
eom mingled  with  the  others^  heard  as  the  dispense  advances,  and  af 
expectoration  commences,  (hxasionaJly,  the  ttubcrepitant  and  aub- 
I  mucous  rhonchi  msy  be  heard,  if  there  is  commrocing  pneumonia.  In 
I  certain  cases,  where  one  of  the  brger  tubes  htippena  to  be  plugged  up 
with  mucusi  no  tounda  may  be  heuri  of^r  that  portion  of  the  lungi  bul 
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percussion  will  reveal  a  clear  Bound,  showing  that  it  is  nat  fraemiDCfiia; 
iu  Buch  a  case,  if  the  patient  be  directed  to  cough,  th«  uaumi  Mmadi 
will  return. 

CatiM^s, — Cold  is  the  most  frequent  cause ;  the  inhalatioii  o#  ufh 
tating  gases,  or  of  hot  air  ;  also  epidemic  cauaet,  and  a  gimty  or  riMn- 
matlc  ten  dene  j«  It  b  a  frequent  accompanimeDl  of  otner  diataaes,  m 
measles,  enteric  fever,  hooping  cough,  araall-por,  aearlet  fi^ver,  mad 
nearly  all  the  pectoml  diiH^'a^ea,  especially  pneuniooia  and  phihisitw  It 
may  also  arise  from  cardiac  diseaae,  caui>ing  congeaiioQ  of  the  poloo* 
nary  vesicles. 

0/  the  Spnta  in  Bronchitis. — In  the  firat  stage  of  bronchi tit^  iht 
cough  is  dry,  and  so  loog  as  it  continues  bo,  the  bronchitis  must  be 
considered  as  etill  at  its  commencement  At  the  end  of  s  ttint,  ikt 
length  of  which  varies  according  to  individual  peculiarities,  and  aeooH- 
ing  as  the  patients  are  or  are  not  subjected  to  proper  treatment,  eaeH 
fit  of  coughing  is  followed  by  the  excretion  of  a  clear,  transpai^^al, 
serous  or  watery  mucosityi  which  is  at  first  slightly  salioe,  bat  aflcf- 
warda  becomes  tasteless*  As  the  disease  adranoes,  the  maUer  expco* 
torated  is  a  glairy  mucuH,  like  whito  of  egg;  when  it  is  poured  fra^ 
one  vessel  into  another,  it  is  observed  to  flow  in  one  mass  of  exuc 
tenacity. 

When  the  patient  is  attacked  with  violent  fils  of  coughing, 
panied  by  considerabte  heat  within  the  chest,  as  also  by  marJEed  dw- 
tress  and  general  anxiety,  the  expectorated  matter  acquires  remariiable 
viscidity,  and  resembles  a  little  the  jelly-like  sputa  of  acute  pneumonia. 
AVhen  the  bronohiul  inflammation  is  accompanied  by  much  fever,  lbs 
viscidity  of  the  spuia  becomes  also  greater  during  the  febrile  patnx* 
ysm,  BO  much  Mt,  that  an  inexperienced  practitioner  may  miilake  it 
for  that  of  pneumonia;  on  the  cessation  of  the  paroxysm,  howeveTt 
the  sputa  will  be  found  to  have  lost  their  viscidity.  At  other  timet, 
every  species  of  expectoration  is  suppressed  during  the  paroxjBQt; 
which  indicates  an  increase  of  irritation  of  the  mucous  meinbraiit. 
Some  patients  present,  towards  the  end  of  the  perspiraUon  which  tor^ 
mi  nates  the  paroxysm,  a  copious  expectoration  of  thick,  oprtnitr  ^rmti, 
bueh  as  is  observed  iu  the  lost  stage  of  bronchitis;  but  tl  v  a 

tefLiporary  stare,  and  the  patient  soon  expectorates  anew  a  ^ :..,.  .,..*^ii 
mucus,  as  before  the  febrile  exacerbation.  The  sputa,  in  this  fiage, 
are  frequently  marked  with  some  streaks  of  blood,  arising  from  smalt 
ve^'iols  which  are  ruptured  in  the  midst  of  an  effort  to  cocigb.  Ill* 
blood  is  then  mlxid  with  mucus,  but  it  is  not  vmnhuiml  with  it,  ^a  hajh 
pens  ID  the  reddened  spula  of  pneumonia.  It  often  happens  that  io 
the  midst  of  the  transpareot  mucus,  there  are  found,  in  ^rcat/^r  or  l«i» 
numbers^  smul!  clots  of  a  dull  white;  they  do  not  eome  from  tha  lungi 
but  appear  to  be  secreted  in  the  phnrynx  and  posterior  part  of  i  ~ 
mouth,  by  the  numerous  crypto  with  which  the  mucous  membnni 
ihc6e  parts  is  supplied,     Thc.ve  eloUi  huve  been  erroneously  L^utiJe 
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18  partialis  nf  pnlmntiary  tubercles,  nod  cotiscqaentlj  as  one  of  the  pa- 
th og  no  monic  aiiztiii  of  phthiMs. 

As  long  as  ibe  ftpiita  present  llie  appearance  obo\*e  descrilied^  tbo 
8jiuptx)m&  of  bronuhial  irritation  do  rtnt  inipro?e;  hut  according  »s 
the  inflamumtioti  proceeds  towards  re£>o1utionf  the  ^puta  vhangv  their 
character.  The  niueos  wbicb  forms  thein  gradually  \0se9  its  trans- 
parency;  it  is  tniied  with  opaque,  yellow,  white,  or  greenish  maAsruJ 
whichf  scanty  at  firgt,  continmUly  increase,  and  ulritDately  oon^ititut^' 
the  entire  sputa*  Such  an  ezpeetoration  is  ordinarily  ncCNntipHnied 
by  marked  remission  io  the  ditierent  symptoms  of  bronohial  infliini* 
tiiafion. 

Treat mmt  —  The  diseik^  may  sometimes  be  aborted,  a f  iVn  irry 
tomm*rttcenieitCt  by  a  full  dose  of  opium,  or  Dover* Ji  powder  taken  a? 
mgbt,  or  by  a  copious  draught  of  hot  infusioo  of  EupatoriuTn  ;  but 
such  a  plan  of  treattncot  is  not  without  some  risk,  on  account  of  the 
liability  to  retap^o  on  exposure.  As  a  general  rale,  opium  is  not 
proper  in  the  early  .stage,  because  it  checks  the  bronchial  secretion. 
In  mild  cii&es,  condnement  to  a  warm  room,  low  diet,  a  saline  cathar- 
tio,  and  bome  demulcent  drink  will  usually  suffice.  In  more  severe 
oiaeii  it  will  be  proper  to  bleed,  and  purge,  and  employ  the  antimo- 
Dials,  For  young  children,  the  syrup  of  ipecacuanha  is  preferable  to 
antimony.  Cups  and  leeches  are  often  required,  either  alone,  or  vn 
adjuvants  to  the  lancet.  As  the  disease  advance?,  the  more  stimu- 
lating expectorants  will  be  useful,  a»  the  syrup  of  equiU  or  seneka,  to 

bicU  opium,  in  some  form^  may  he  addedp  if  expeet^^ratioD  is  ea- 

iblifthed. 

Emetics  are  often  of  .signal  service  in  the  hroochitia  of  infanta; 
ipec&ouunha  £«hould  l^  preferred.     A  large  warm  poultice  of  Indian 

ush  (to  which  a  little  mustard  may  sometimea  be  added),  ia  very 
ful,  especially  for  child rvn> 

If  the  disorder  doet»  not  yield  in  the  course  of  a  week,  the  mercu- 
rial plan  should  be  adopted,  and  a  blister  applied  over  the  chesti  or 
betweea  the  shoulders. 

After  the  subsidence  of  the  excitemeDt,  leaving  only  an  trritation 

ith   oppression    and   expectoration,  the  couditiun   of   the   broncbiml 

embrane  is  different;  it  is  now  related,  and  re<^|uire»  to  be  stimu- 

ted.  The  more  tdiiiiulatiug  expectorants  arc  now  called  for,  aa 
myrrh,  ammonia,  carbonate  of  ammonia,  and  the  balsams;  at  the 
E>ame  time  the  diet  should  be  improved,  and  wine- whey  and  porter 
allowed.  Such  a  condition  often  comes  on  in  infants,  and,  if  not 
properly  treated,  it  is  upt  to  end  fatnlty.  It  is  geueralty  indicated  by 
ooldiiess  of  the  surface,  especially  of  the  chec^ks;  whenever  it  oeeur^i 
the  syrup  of  garlic,  or  as^afaHida,  and  a  uourishing  diet,  should  bo 
directed^     The  tincture  of  garlic,  rubbed  fruqueutly  over  the  chc«t, 

til  b6  found  an  excellent  applicatioii  to  children  of  enfeebled  general 
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Ill  ca?JO?  fif  fQ'lrii^n  congcstioo  it  is  necepeary  to  bleed  largely ^  1 
gieucrallv  and  lucally. 

CHRONIC   BRONCfUTIS. 

This  diPMtfie  may  nnse  from  rcpi^att'd  Attacks  of  the  oeote  form* 
may  last  for  yearfi.     In  inaTij  of  its  syrnploms   it  sirongty  r«»$einl 
pUtliisisi  for   which  it  was  formorly  oftea  tiiisukeQi  frain  wnut  of 
proper  mi^fins  of  diagDosin* 

Thf*  phy>iral  siguM  are  the  sonorous,  fibilaot,  and  tt»ti<*otig  rhoifeM, 
hi'ard  throughout  the  chest,  atid  thu  absence  of  the  sigtia  of  cbrooio 
pleurisYt  chrooic  pneumonia,  and  phthisi8» 

Ti'riitnunt, — In  the  aged,  in  whom  it  has  become  habitual,  it  might 
be  hazardous  to  arrest  the  dinchar^;  hence  the  importaoee  of  t 
timely  attention  to  it-  General  bleedin*?  is  Tery  foldom  neoiiffBiry; 
occaaionai  cupping  or  leeching  will  often  be  beaefieinL  The  main  r^ 
liance  is  upon  the  stimulating  espcctoranta,  oue  of  the  best  of  which 
is  seneka^,  which  mny  be  combined  with  ipeciie.t  or  tartar  emelie  ia 
minute  do^es.  Still  later,  ammoniac,  the  Ijolsams,  as  copaiba  iitd 
toiii,  and  the  tercLinthinata  prepanitiuDR,  will  prove  useful ;  and,  if 
there  are  nervous  symptoms,  aj^**a  foetid  a  and  garlic.  Where  the  cough 
and  expectoration  are  considerable^  Dr.  Barlow'  recommends  the  sul- 
phiite  of  tine  and  extract  of  oonium^  one  grain  of  the  former  and  four 
of  the  latter,  two  or  three  times  a  day.  Constaiit  counter-irntatitm 
should  be  kept  up  over  the  chest,  by  m«?an8  of  repeated  M'  riar 

emetic  ointment,  croton  oil,  or  pitch  plasters.     The  reiiR  ^j^ 

mainly  to  be  relied  on,  is  a  gentle  but  protracted  mert'unu.1  juipnea- 
sion.  Inhalations  of  the  va^>our  of  tar,  ehh trine,  and  io<tiDe  art*  lyften 
of  benefit.  Tonics  are  required  in  debilit^ited  casCf*,  together  with  t 
outritious  diet,  warm  clothing,  and  oui-door  exercise,  and  in 
CMises,  ood  liver  uilj  iodiue,  and  change  of  air. 

CBOUP. 

The  essential  character  of  this  disease  is  n  oombtnation  of  id  in* 
flnmmaUon  of  tho  brynx,  and  a  spasmodic  action  of  the  mtiscles  abottt 
the  glotti?.      Mrrr  fqirmm  is  not  emu  p. 

There  arc  two  distinct  varieties,  the  catarrhal  and  the  pseudo-mem* 
brannus;  the  former  n  very  curable  disiSJC,  the  latter  a  very  f^tal  ao«. 
The  English  writers  do  not  recognise  the  catarrhal  variety. 

Catarrhal  rrftup.  — The  symptoms  are  similar  to  thone  of  catarrh, 
and  often  precede  the  fpasm  ;  tliere  may  be  a  rroupy  rnmjh  for  some 
time  previous.  The  paroxysm  comes  on  suddenly  at  night,  tU<*  chiM 
awaking  with  the  chanicteristic  sound,  consisting  of  the  peculiar  ooogh, 
combined  with  zi  shrill  inspiration.  This  nmy  continue  fur  some  time, 
with  preat  rostU^s^snesh,  jactitation,  and  distress.  Afier  a  time  tbe 
^kin  bccomL's  cool,  the  pulse  feeble,  the  face  purple^  and  general  r«* 

'  Fructice  of  Mtdicioe.     f^luladelpltij,  1866. 
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lazatioD;  tbe  pftroxysni  qow  usuiiny  gives  waj,  leaving  belitnil  :i 
I  febrile  eonditioti.  The  puroxysjii  umy,  h(twevtT,  return  a;rain  the  i**jl* 
I  Iciwing  niglit»  nnd  so  coiitiuue  for  soTue  time,  or  it  may  wubtiid#i  spoti- 
tmeouslj-  II  njay  prove  fatil,  citbcr  bj  producing  aispbyxia  iti  th9 
paroxy^un,  or  from  ibe  superveDlion  of  brk^ncbitiiff  accompanied  hj 
■^sct'ssivt)  expet'loratinn.  It  ^en^^raUy  depends  on  a  siittpk  inryn^itij. 
^^^  In  tbe  pueudo'membratKtiii^  form,  the  early  ^ynipttitii^  may  be  tbosa 
^c>f  catarrbal  croup;  or  tbey  may  be,  from  thu  5)Ht»  of  a  p<*culiar  cbi^ 

I  ract^r,  tbe  little  patient  going  aboub  witb  a  muffled  eough  »hd  voice, 
^■ibicb,  after  a  wbile,  become  entirely  suppre&»od;  thi^  ia  an  cxtrfmely 
^|pingGrou9  ay mptoiu,  aa  it  arises  frotu  tbe  cxudatjon  of  tbe  l^l^e  mem- 
'      brane,  wlucb  c«D  be  frequently  seen  oo  il)^<[K'ction  of  tbe  tbri>at.      In 

favourable  oaees,  tbe  ciia racier  of  the  secretion  cban^en,  beeoniin^ 
mucous;  tbia  occasions  a  looaening  of  ike  exudation,  wbicb  may  be 
then  tbrowtt  off  in  a  tubular  form. 

II  Tbe  oougb,  wbieb  was  at  first  dry,  or  attonded  witb  a  scanty  mncKF 
'       fliLDguiDeouii  e  X  pee  to  rat  ion  f  now  beeomes  buhky  and  sutfoeativei  and  is 

frequently  attended  witb  abortive  eflbrta  to  excrete  wbat  is  felt  in  tbe 

Umcbea;  tbe  sense  of  sufifocatioa  is  increased,  and  Ibe  fiu  of  cou^^bing 

are  aouompauted  by  tbe  expeetoratiou  of  a  glairy  mucus,  containing 

I       abreds  of  tbe  adventitjoua  membrane.     As  tbe  diaease  advances,  there 

18  total  absence  of  any  diatinct  remissions  \  th9  pulse  becomes  accele* 

^^uted,  smally  wenk,  and  irregukr  \  aud  the  cougb  is  less  frequent,  le«s 

^KntlibJoy  but  Huffocative.     If  a  fatal   termination   is  approaching,  tbe 

^'pntieiit  tjBeea  about  in  great  distress ;  seizes  on  objects  around  biiO| 

aud  grasps  them  convuUively  for  a  luomeut ;  thrcws  bis  beud  back; 

L^IHJixea  bis  tbroar,  as  if  to  nmove  some  ob&taole  to  respiration ;  makes 

^durvible  efforts  to  expand  tbe  lungs;  and,  aAer  a  variable  dumtiou  of 

auub  sufferings,  seldom  abijve  twenty  hours,  dies,  either  with  signs  of 

coQvuUivc  suffocation,  or  those  of  complete  exbauistion  of  vital  energy 

JSueh  IS  tbe  cour&e  of  the  severe  form  of  croup,  vbeu  left  to  nature^ 

or  when  unchecked  by  treatment, 

Tbe  cause  of  the  peculiarity  of  tb'm  form  of  croup  is  probably  to 
be  looked  for  in  tbe  blood,      it  v«ry  rarely  attacks  a  child  under  omi 
year  of  age ;  and  it  may  be  that,  after  this  period,  the  blood  becomca 
more  plastic  in  its  character,  causing  a  tendency  to  the  fibrlnouit  eiu- 
duation.     Certainly,  it  cannot  be  owing  to  any  violence  in  the  inflain* 
I       mation,   since    tliis    is   often   scarcely   noticeable.     The   mcmbmnout 
L^ffusion   often   extends   down   to  tbe   ramitications   of  the   bronohL 
^^Sometimeii  it  begins  m  the  bronchi  and  extends  upwards. 

TrtuimcHt  of  catarrhal  croup.  —  In  tbe  paroxysm,  give  an  emetic, 
of  which  the  dose  must  be  larger  than  common ;  tbe  be^t  is  tartar 
emetic ;  a  quarter  of  a  grain  is  the  doee  for  a  child  two  years  old. 
In  mdd  c^sea  ipecacuanha  or  powdered  alum,  wili  be  sufficiciit« 
Bep«al  tbe  emetic  every  ten  or  tiftcen  minutes  till  it  operates,  and  at 
ltk»  Sftme  lime  employ  tbe  warm  bath.  This  trcatuHMtt  is  to  be  tis 
peated  if  the  ease  does  oot  yield ;  after  which  blocding  or  teochM« 
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If  the  spasm  is  not  relaxed  Vjthif  «od«  of  .1 

51asm  may  be  put  around  tbeUuro^  Md  ili.efMib  mnMkjma^ltkmL: 
'he  remaining  caUrrb  is  to  be  tNftted  bj«  dose  of  cadomol, oad  mdl' 
doses  of  the  nauseatiofic  ezpeetoiwitiy  tssjitip  or  wmo  of  ipM^OaattkL 
In  the  more  advanced  stageSt  sooekoi  or  <jlNE«fs  Anw  ^rwp  Miffer 
employed.  Couoter-irritatbe  ihosld  be  Med  «i  the  aeaio  taM^ud: 
if  inflammation  reraaioi  smell  doeee  of  eehmeL  Zb  debility  we  e«^ 
bonate  of  ammonia. 

The  treatment  of  the  fMsiK^»4Ne«irflmoM  Ibm  m  eseeBlidlf'Ao' 
same  as  the  foregoing,  onij  move  deetded,  wilb  tlio  edditidH  of  eeoMM 
thing  to  correct  the  plasticity  of  the  blood;  aeiraj  ii  tbo-tML 
After  bleeding  or  leeching,  give  a  pwicetm  doee  of  oemMl^  ood  dkms 
wards  one  grain  every  honr.  Tbe  fl&ifiiet-^ee|ieoieily  leihliiaie  rf" 
potassa — ^have  been  highly  reoommeoded  wilb  Ibe  eiflio  view.     * 

In  great  debility^  stimahinte  mwit  be  e«|Joyod,  se  eiiwittf  ef; 
ammonia,  wine  whey,  &e.,  tocetber  wilb  tke  meet  itiwwlrtfafcg  eiyse' 
torants.    To  &vour  the  expobion  of  Ibe  fidee  aMMbnHse^'pMMiM# 
vigorons  emetics  should  be  ocoasionelly  employed, -^sooh  se  will  od' 
^  prostrate  the  system,  as  sulphate  of  sine  or  sulphate  of  copper,  or, 

what  is  better  than  either,  alum  in  teaspoonfal  doses,  suspended  ia 
molasses  or  honey.  Traehfoiamy  is  resorted  to  when  all  other  means 
fail. 

8PA8M  OF  THE  OLOTTIR, 

^'  Or  gpatmodic  crovp,  as  it  is  sometimes  very  improperly  called,  is 

very  different  from  the  preceding  disease.  In  consists  in  a  sudden 
choking  fit,  caused  by  a  spasm  of  the  muscles  that  close  the  glottis. 
There  is  no  fever,  nor  any  morbid  appearances  about  the  throat;  the 
disorder  is  purely  functional.  It  occurs  in  children,  especially  during 
the  irritation  of  teething  or  weaning.  The  child  suddenly  loses  its 
breath,  tosses  up  its  arms,  turns  bluish  about  the  mouth,  and  when  it 
recovers  its  breath  makes  a  long  crowing  inspiration.  This  complaint 
ia  often  fatal. 

During  the  fit,  the  best  remedy  is  to  sprinkle  a  little  cold  water  00 
the  child's  face ;  in  the  intervals  the  bowcb  must  be  opened,  the  diet 
rendered  light  and  digestible,  and  the  child  put  into  the  best  possible 
Btnte  of  general  health.  Very  small  doses  of  prussio  acid  with  an 
alkali  are  sometimes  of  service. 

PERTUSSIS — ^WHOOPING-COUGH. 

This  affection  is  contagious;  it  seldom  occurs  twice  in  tbe  same  indi- 
vidual, and  particularly  attacks  children;  but  adults  are  liable  to  it,  if 
they  have  escaped  it  in  their  childhood. 

Symjitomn. — It  commences  with  symptoms  of  common  coUd^  or 
catarrh f  which  may  last  for  some  days  ;  the  cough  then  becomes  con* 
vulsive,  and  recurs  in  fits  at  various  intervals.     The  fits  may  last  a 
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quftrter  of  an  hour  or  tnore.  Ench  fit  U  eompoaed  of  a  quick  sticoo»- 
Bion  of  Bonorou»  confrhSf  witb  ac^reely  any  pererptiblc  inspinition  be* 
imeeo'f  but  at  intervals  the  expiratiana  ofcoughirti;  are  fluddenly  inter- 
rupted by  a  very  deep,  sonorous  inspiration,  or  whoops  which  roustt- 
totea  ibe  pathngnomooic  sign  of  tbis  diaeaae.  Tbe  pcculinr  whooping 
ioapinitioii  depends  oq  spasoiB  of  (be  glottia.  Tbe  faee  beeotncii  swoU 
leii  and  livid  in  the  paroxysm,  aod  particularly  during  tbe  whooF«in^. 
The  fit  termi nates  by  the  expectoration  of  a  CMlourlePi*  and  ftearcrly 
frothy  phlegm,  and  in  many  oases  by  vomiting  also.  The  piiroxy^ini 
at  lirBt  recur  several  timea  every  day^  being  always  more  severe  towards 
evening,  but  leas  m  during  the  night.  After  a  certain  time,  they  only 
return  in  the  morning  and  evening;  and  towards  tbe  end  of  the  dia* 
caae,  in  tbe  evening  only.  The  dunition  of  whooping-eough  vuries 
from  a  few  weeks  toaeveral  months.  Ik'fore  it  terminateff^  the  parox* 
Tuna  become  shorter,  lose  their  peculiar  characrerSf  and  are  attended 
by  an  expectoration  more  decidedly  mucous.  Thia  disorder  may  be 
ooDi  plica  ted  with  bronchitis,  or  pneumonia;  which  are  tbe  chief  soun*oi 
of  danger: — or  it  may  cause  cerebral  symptoms^  or  sometimes  a  real 
apoplexy.  The  younger  the  cbrldj  the  greater  tbe  danger.  In  some 
oeaea,  tbe  disease  degenerates  into  a  chronic  mucous  catarrh,  with  ema* 
eiatjon,  Dnd  other  iiymptoms  resembling  phthisis.  In  the  intervals  of 
tbe  pijroiysros,  the  pafient  coughs  but  little,  presiervea  his  appetite  and 
iircugtb,  and  has  rarely  any  fever,  except  in  thts  case  above  uieutiouedi 
or  in  the  onset  of  a  very  severe  attack. 

P/iygu-al  $ujnii. — In  ibe  intervals  of  cou^b,  the  respiratory  murmur 
varies  on  different  point*  of  the  cbest  j  at  one  part  it  is  loj^t ;  at  another 
it  18  slight ;  at  a  third  it  is  puerile :  there  is  some  degree  of  Milu4  and 
crtpitut.  The  sound  of  the  chest,  on  pencusaion,  in  go^jd  and  unim- 
paired«  The  lungs  do  not  become  inflated  during  thij  strong  inspim- 
tory  effort  producing  the  whoop;  for  not  only  ia  the  rimn  ghjiridis 
spaaint^dioally  affected,  but  in  all  probability  the  whole  (if  tbe  rnmitica- 
tious  of  the  respiratory  tree  participate  in  this  murbid  action ;  for,  dur- 
ing that  period,  if  the  ear  is  applied  to  the  chest,  uo  rhonchut  or  res- 
piratory murmur  is  heard,  except  for  a  moment  between  ctich  cough* 
Th«!  great  teitdency  of  pertussin}  in  young  children  t/j  pa-**  into  pn<'U- 
moTiia,  oxlema  puluiunum,  or  intense  bruuchilis,  mukea  frtujueDt  aui^ 
culiattou  of  the  chest  very  necessary. 

At  the  fin^t  inva^sion^  this  disease  may  be  mistaken  for  cruup^or  auf- 
f  tcutivc  crtiarrh. 

Morhid  apiptarancet. — The  moet  probable  theory  of  the  natun*  of 
whooping  cough  is,  that  it  i«  a  peculiar  irritation  of  tht'  hiryngpal 
branches  of  lhe|wir  evr^iim.  When  it  terminatof  f^tjilly,  ii  is  usually 
uf»on  the  superveulion  of  peripneumonia  or  aedema  pulmuiiutn;  in  tbe 
Gr^t  case,  the  luog  will  be  found  to  contiiin  sani:uiT>oUi»t  st'fum,  and 
here  and  there  a  lobule  hepatized;  in  the  second,  a  Invge  quantity  of 
liighly  spumous  and  colourless  serum  follows  the  scaljicl  on  nectiuu  of 
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tbe  pulc^on«.i7  tissue.     In  some  cases,  the  meniDgee  of  the  bndi 
mtacb  injected ;  m  rat^  itiBiaticea,  there  h  also  mtne  effusion. 

Trtafment — In  the  earlj,  or  catarrhal  «tage,  a  pui^  bIjoiiI 
given,  followed  bj  ejmp  of  ipecaoaanta;  if  the  bronchitis  be  ae^ 
leaches  and  the  other  meaos  are  to  be  used^  already  mendoDed. 
the  second,  or  ficrvoui  stage,  the  indication  is  to  eqaalise  nerron 
tioDj  and  relax  the  apaam ;  the  antiiipa^iiiodiofl  and  nar^Kitics  an 
Temedies  j  assafoetida  is  especial ly  useful,  also  belladonna  and  It; 
cyanic  acid.  Alum,  in  doeee  of  one  or  two  grains  three  tinres  ■ 
is  highly  spi^kcn  of  by  Dr.  Meigs.  Frictions  of  oil  of  amber^  tin> 
of  garlic,  &G.j  to  the  spine,  are  also  very  useful  as  idjuvattts. 
Germans  recommeud  a  oomhinatioa  of  carbonate  of  potA^a  and  € 
neaL 

In  the  advanced  period,  tonicfl^  as  qninia^  sulphate  of  ztno,  and 
if  there  is  aoemta,  together  with  change  of  air^  should  be  empli 
Yaccinatimi  ia  said  to  render  the  disease  much  milder 


ePASMODIG   ASTHMA* 

Asthma  is  caused  by  a  spasm  of  the  muscular  fibres  endrclick| 
bronchial  tubes,  and  especially  the  ftmaller  ones. 

The  existence  of  these  mueieuJar  fibres  was  proved  by  Keiaie! 
and  has  been  confirmed  by  Dr.  Wilfiams,  Yaleatin^  and  others, 
have  produced  contraction  of  them  by  galvaoism. 

The  txeitinff  causes  of  the  purely  spasmodic  variety  of  asthmi 
those  which  impress  the  nervous  system,  as  strong  or  peooliai-  od 
mental  emotions,  and  particular  states  of  the  atmc^pberei  and 
ciaJly,  irriutian  of  the  stomach  and  bowels* 

The  prccurmr^  symptoms  of  asthma  are,  languor,  sick o ess,  \ 
leooy,  and  other  dyspeptic  symptoms;  heaviness  over  the  eyes. 
headache  \  nneasinesB  and  aniiety  about  the  pnecordia,  with  a  i 
of  fulness  and  straitness  in  this  region  and  in  the  epigasttium. 
some  en  sea  pain  is  complained  of  in  the  neck,  with  uo  usual  drows 
and  stupon 

S^mptonu.  —  The  attack  of  spasmodio  asthma  takes  place  geoc 
about  one  or  two  in  the  morning,  and  during  the  first  sleep, 
patient  suddenly  awakes  with  a  sense  of  suffocation,  great  tightni 
his  chest,  difficulty  of  breathing,  and  excessive  anxiety ;  he  ass 
with  great  eagerness  the  erect  posture,  and  cannot  bear  the  leai 
cumbrance  about  the  chest.  The  respiration  is  wheezing,  inierra 
and  laborious;  the  shoulders  are  raised,  the  elbows  directed  I 
wards,  and  every  effort  made  to  enlarge  the  thorax.  The  oouotea 
which  was  at  first  pale  and  anxious,  becomes,  espeoially  in  plet 
habits,  suffused  or  bloated,  and  covered  with  perspiration.  A 
siderable  quantity  of  pale  urine  is  voided  at  the  commenoemei 
previous  to  the  accession,  of  the  paroxysm ;  and  the  lower  eztrao 
%re  nsnally  oold.    The  pulse  is  generally  quick,  weak,  and 
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irregular.  During  the  fit  the  patient  has  comtnoQlj  tn  iostiQctiv^e 
debirtf  for  oool  air.  WUeu  the  ^t  iuis  ooutioued  frutu  half  an  hour  to 
ouo,  two,  tlir*MJ,  or  tveu  fuur  hours,  souie  degree  of  cuugb  and  expecto- 
ration comes  OD^  whtch  rdieved  the  patieDt;  aad  after  i  brief  period, 
hiM  re^pirfhtioD/pulse  and  t'eeliogs  assume  their  natural  state. 

Such  is  the  oommon  course  of  a  first  and  iDoderute  atrack  of  this 
dbease*  OcenBionaily  the  patieuC  baa  but  one  tiucft  fit,  but  more  gene- 
rally a  slight  coQBtrtctiou  of  the  chest  is  felt  through  ail  the  succeeding 
dayi  and  the  paroxysms  return  at  the  usual  period  of  the  night }  this 
may  occur  for  several  nights,  and  at  last  the  patient  is  altogether 
released  from  tbo  attack.  The  disease  may  be  suspended  for  several 
njoDtbsi  but  it  is  liable  to  recur  froiti  changes  of  air^  errors  of  diet^  and 
the  opc^ration  of  other  causes. 

Ph^$ical  $itfn*. — In  spasmodic  asthma,  during  the  fit  the  chest  does 
not  suund  well  on  percussion,  and  the  respiratory  murmur  is  indisttuet, 
even  on  the  mont  ibroible  inspiration.  But  if  the  patient,  after  holding 
bis  breath  a  short  time,  be  desired  to  breathe  again  quietly,  the  spasm 
irill  be  for  a  moment  overcome,  and  the  entry  of  air  into  the  celts  will 
be  heard  in  a  dear  and  sometimes  puerile  sound ;  aAer  one  or  two 
inspirations,  the  spasm  again  comeis  on,  and  the  respiration  becomes  as 
dull  as  before. 

In  treating  of  the  pathology  ^f  this  dtsesse,  it  was  stated  that  the 
muscular  fibres  were  in  a  state  of  spasm  during  the  paroxysm ;  tbo 
ob^tructioQ  to  the  entrance  of  the  air  into  the  small  bronchi  and  ve&i' 
cleg  thus  produced  Is  obviously  the  cause  of  the  dimiQUtion  of  the 
respiratory  luurmur.  By  this  contraction  also  the  lunp  are  in  a  man- 
ner uollopstd  within  the  chest,  and  the  parietes  of  the  thoracic  cavity, 
pressed  by  the  atuiosphtiric  weight  on  them^  lose  that  sonorous  etastt- 
eity  produced  by  a  fulness  of  their  aerial  cuntents, 

ikrmj>iical€ti  asthma.  —  A  pure  spasmodic  a^sthma,  affecting  ltiii0 
otbcrw)^  healthy,  is  by  no  means  common*  In  general  there  is 
sume  disease  of  the  heart,  or  some  chrooic  bronchitis  acting  as  a 
source  of  permanent  congestion,  wbioh  both  adds  lo  the  difficulty  of 
breathing,  and  predisposes  tlie  parts  to  be  more  easily  affected  with 
fits  of  spasm. 

Sometimes  a  severe  attack  of  drjf  catarrh  is  aggravated  by  spiam. 
riii'^  constitutes  the  bronchial  aiihrna  of  AndraL 

JHurOiU  app^arancts,  —  The  changas  which  have  been  noticed  io 

iu^e  who  have  died  of  asthma  are  to  he  regarded  chiefly  as  accidental 

ourrenoes,  or  aseociatt^d  maladies,  and,  perhaps,  more  freijucntly,  oi 
|be  remote  results  of  repeated  or  protracted  attacks.     No  let^iuna  i»udl> 

£*  )Dt  to  account  for  the  phenomena  of  uHtomftlicatisl  asthma  could  be 
teoted  by  Laennec,  Andral,  Cruveilhier,  Bouillaud,  and  many  other 
in vetjti gators.     The  most  common  consequences  of   the  disease  arei 
Ifbronic  infiammation  and  dilatation  of  the  bronchi }  the  different  varie- 
i  of  emphysema  and  codema  of  the  lungs ;  hiBmopty»ts ;  tubercular 
its,  with  which  asthma  may  be  associated  from  its  commsiMii^ 
76 
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ment  J  hypertmph  j  and  dilatatioD  of  the  cavitie?  of  the  heart  j  itro 
of  tbe  heart ;  effasiDns  info  the  peri  card  inm  ;  effusianf  into  the  plei 
fttid^  ID  Boine  severe  caeea,  congeBtions  or  effusions  within  th#  hi 
giting  rise  to  coniii,  or  apoplexy, 

Treaimcni. — Tbe  indieatioDB  daring  the  intenmlp  ire,  to  eirengt 
the  general  ht'silth  and  avoid  all  deratigemeDt  of  the  stomach  b^ 
proper  dicty  and  irritation  of  the  lungs  by  unwholesotii©  air. 

The  treatment  of  the  fit  consiat^  in  adraiiiistering  nareotics  and  i 
^pasniotlics.  These  should  be  giTen,  if  pa^ible,  as  soon  as  (he^ 
tfttufiiifrfi*  are  felt,  and  tben  they  may  avert  the  attack ;  and  it  ii 
tieedj  that  those  do  most  good  which  produee  erpee  to  ration.  8ti 
coffee;  laudanum  and  ether;  and  atramooium  smoked  as  tobacco, 
the  most  trustworthy.  Inhalations  of  ether  or  chlorofonn  are  o 
very  effectual,  but  should  he  used  with  caution,  and  never  in  caaei 
congestion,  or  where  there  is  m  gouty  tendency,  or  cardiac  dise 
The  same  remark<^  ^PP^J  ^  ^^^  smoking  of  stiaEnoninm. 

Ipe-e0cuuDha  hm  given  in  an  emetic  dose,  and  afterwards  in  si 
qutintitief^,  ^  ns  to  keep  up  a  conf^tant  nausea,  sometimes  has  a  poi 
ful  effeet  on  spitsmodic  astbuia.  Tbe  tincture  of  lobelia  injiaia  (Int 
tobacco)  is  nine h  used  in  asthmatic  cases,  given  in  doses  of  f  3i  ei 
half  hour;  it  is  Dearly  allied  in  its  operation  to  stramoniuai 
tobacco,  and  often  auecceda  in  ebeckttig  the  paroxysm  when  gi 
shortly  before  i^s  invasion.  Blood  letting  is  onlj  required  if  tber 
inflammatory  comptic4ition.  If  of  a  gouty  character^  tbe  wine  of 
chicum  should  be  given  to  nauseate. 

In  tbe  interval,  tbe  treatment  consists  in  attending  to  the  |iatie 
generjl  health, 

PNEUMONIA, 

This  is  an  inflammation  of  tbe  parenchyma  of  the  lungi,  Tl 
well-inarkcd  stages  of  the  disease  are  exbibited^  marked  by^  cban 
ristic  pthotogreal  conditions  of  the  organs. 

Tbe^/^Al  Htage  ia  that  of  engorgement  or  congestion ;  the  Inoi 
reddened,  is  more  dense,  with  occasional  slight  effusion,  hut  no  \ 
solidaiion;  air  still  penetrates  its  vesicles  j  it  floats  upon  water, 
crepitates  on  pressure-     When  pressed,  a  frotbj  serum  exudes. 

Tbe  Eeamd  stage,  or  that  of  hepatizafwn,  is  characteriEed  bj  a 
greater  congestion  and  effusion  into  the  vesicles  and  smallest  b 
cliial  tubes,  and  into  the  areolar  tissue;  the  matter  effused  is  eil 
blood  or  fibrine.  When  cut  open,  the  lung  has  a  granular  appcara 
and  is  consolidated;  it  sinks  in  water,  does  not  crepitate  on  press 
and  when  pressed,  emits  a  bloody  serum.  The  transition  of  tbe 
into  tbe  second  stage  is  gradual  and  partial. 

The  third  stage  ia  that  of  iuppuration;  called,  also,  grojf  hfj, 
tafifjn.  Tbe  (;o]our  of  tbe  lung  ia  a  grayish-yellow ;  it  is  still  i 
and  smooth ;  the  effused  matter  ia  converted  into  pas.  PortioDi 
^<he  same  lun|^  ma^  Vm^  aX  ^^  fAxa^  \\m«^  in  the  seoond  and  tl 
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If  tUc  suppuriitlot)  be  cin?umfleribedf  it  constittites  a  pulm^ 

ahurexx ;  and   inasmuch   as  very   extontiive  suppuration   would 

destroy  life  in'/ore  the  fbrinaticio  of  ati  abHCOsd,  by  the  complete  did' 

org^a  111  nation  of  the  tissue,  the  occurrcuce  of  pulmonary  abscess  is  not 

lo  be  nfgarded  as  a  very  dangerous  sign. 

In  af»theciic  cuses  ttie  disease  cannot  advance  beyond  the  first  staji^e 

before  softening  occurs,  —  the  whole  tiiisue  beiAff  reduced  to  a  pulpy 

termed  $}datiza(iotu 

Pneumonift  may  be  single  or  double ;  in  other  words,  it  may,  attack 

but  one  lung  or  both  at  the  same  tiuic.      In  one  and  the  aame  lung  it 

©ay  be  general  or  pariial,  attack  the  upper  or  lower  lobe,  be  confined 

the  biiaey  the  rot^t,  or  the  eoutrc  {Utbuiar  puntmrmia).     It  has  been 

li  tbai  all  these  di^i^rent  seat^  of  pneunvonia  huve  been  ec|Uift)ly  fre- 

8oinc  niiiuerieal  results  will  settle  the  question.     Out  of  two 

>  ftud  ten  pneumonias,  there  were — 

On  tbe  r^At  side*< m*«. ,  I2t  _ 

"    left  M(Je ..*.„.„ -...*.. ,.....„     68 

Both  mtles  {dtmtU)  ,„. „.. 26 

Cases  where  the  seat  eauld  not  be  detected. .« .«*<*«      6 

Another  form  is  named  Uthular  pneumimia^  where  nnmerous  tittle 
distinct  spots,  Buppuaed  to  be  lobules,  are  affecU'd ;  it  is  usually  the 
result  of  bronchitis,  and  is  generally  uit^t  with  in  children.  Each 
lobule  will  run  through  all  the  three  stagcS|  hence  ab^^esaea  &re  not 
uitconmion  in  this  fornt  of  the  disease. 

It  ha:i  been  us«ierted  that  the  tipper  pnlmonary  lobes  are  scarcely 
ever  attacked  with  influtuiaution*  Thi^  statement  is  nut  correct ;  thoM 
lobufl  are  ofteu  affected »  but  not  so  frt'ijuenily  us  the  lowi-r  lubea. 
Morgagni,  Frank,  and   Broussais,  who  draw  their  ^  »»    from 

distfecti'tna,  6t:ite  thut  the  upper  lobes  are  most  freiju  Jicat  of 

inflammation  ;  Laennec  and  Audral,  on  the  other  hand,  who  included 
cases  of  recovery  in  their  calculation,  found  the  lower  lulies  to  be 
mtist  commonly  inflamed.  This  diacrepattey  muy  be  reconciied,  as 
Pr.  WiUiams  observes,  by  assigning  as  the  cause  of  it  the  fact,  that 
ittJiantmatiuH  o/  (he  upper  IoLcm  tj  the  wtott /rtquendy  Jhtaf^  and,  a©- 
|t4>rding  to  other  observers,  generally  dependent  on  the  presence  of 

bercles. 

Oatujrene  is  apt  to  result  in  depraved  constitutions.  In  sonic,  there 
is  a  peculiar  tendency  to  it,  even  without  any  great  previous  iuHam- 
matioD.  Sotnetimca  the  gangiene  may  be  diffuaed;  at  othera  it  may 
be  to  isolated  spots. 

Tbe  term  vnlrHlar  pnrumfmia,  ot  capxlhtry  htonchitU^  is  given  to 
that  varii'ty  of  the  disease  when  there  is  a  deposition  of  pus  in  the 
tDinote  bro  oh  al  tubes,  looking  like  miliary  tubercles. 

St^mpOjftm. — There  is  generally  a  decided  chill  at  first,  ftillowed  by 
^^^ever;  at  the  Muiue  time,  or  so<:«n  after,  pain  more  or  lens  violent  is  ex* 
^HMmncod  in  the  &ide^  breai^t^  or  back  j  it  is  ocoajjionally  acutCi  when  a 
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ion^ plication  with  plenriey  may  be  inferred^  since  tbe  true  lun^  p 
js  rather  dull,  and  is  ofteo  referred  to  the  epignstriura,  or  to  the  ni] 
on  aiiher  side.  Ilespi ration  is  quickened ;  th^  cough  b  at  fint  i 
as  in  low  tjphoid  caieSj  and  attended  with  bloody  expeetoratioo  f 
the  first.  The  tputa  are  viecid  aod  tough,  not  very  oopious,  and  i 
rusty  colour,  arising  from  a  uoiform  mixture  of  blood,  very  diffe 
from  the  streaked  appearance  af  the  sputa  in  acute  bronchitis,  tho 
this  kind  is  also  seen  if  the  disease  is  complicated  with  broncb 
Occasionally  they  coiiiist  almost  of  pure  blood,  tod  in  typhoid  c 
are  of  a  black  colour. 

The  decubitus  is  wually  dorsal,  unless  there  ii  pleonsj,  Headi 
is  a  very  common  attendant ,  arising  from  a  deficient  aeration  of 
blood  in  the  brain.  The  flush  on  the  face  bas  a  darkis-h  hue,  a 
cireum^rihed,  and  con6ned  to  one  cheek,  accord  in  g  to  some  obsen 
on  the  same  side  as  the  disease.  The  blood  whf^n  drawn  presen 
decided  cupped  appearanee. 

lo  certain  cases  of  pneumonia  the  above  aympfoms  are  nflen 
marksbly  masked ;  hence  in  every  doubtful  case  of  fever  ii  is  pr 
to  examine  the  chest. 

Physical  Sif/ng, — In  the  first  stage,  or  that  of  congestion,  thei 
slight  dulness  on  percussion,  and  diminished  re^ptrato*-y  murmor, 
very  soon  the  charactcrisiic  cn^ilmii  rhonrhn$  k  perceived,  espee 
if  there  is  a  rusty  sputum,  Bometimes  it  is  not  beard  eioppt  on  ( 
inspiration.  On  the  other  parts  of  the  cbeH  the  re.(;pi ration  ma; 
puerile.  The  (crepitant  rhonchus  is  caused  by  the  separatioii  of 
adherent  walla  of  the  vesicles  in  inspiration,  and  resemble*  ihat  ca' 
by  rubbing  a  luck  of  hair  between  the  finger  and  thumb  cloee  ta 
ear.  This  sound  indicates  engorgement  of  the  lungi  wbiisi  it  ei 
it  is  a  proof  that  in  several  points  at  least^  the  inBammation  hai 
passed  the  first  stage.  As  long  as  the  natural  respirato^ry  jam 
predominates  over  the  crepitation,  we  should  infer  th»t  the  iiifljin 
tion  is  slight ;  on  the  other  hand,  when  the  crepitation  prevaib  t 
altogether  to  mask  the  nspiratory  murmur,  il  b  a  oertaiD  indioi 
that  the  pneumonia  has  made  progress,  and  that  it  has  a  tcndenc 
pass  to  the  second  sta^e.  These  phenomena  soon  change,  eithe 
the  resolution  of  the  disease,  or  by  its  making  further  progress. 
the  former  case,  the  erepitution  diminishes  in  exbcot  and  iatem 
the  murmur  of  respiration  approaches  its  natural  state ;  the  lOUii^ 
the  chest  becomes  less  dull,  and  it^  movements  more  regular. 

Sfcmul  sfat/e,  —  The  second  stage  of  pneumonia  is  that  in  w 
the  lung  presents  that  change  whtcb  is  e&lled  by  Lacnneo  rtd  k 
iuaiian.  In  ibis  eondiLion»  the  cells  being  omiteiated,  whilt 
large  tubes  remain  pervious,  dulness  on  percussion,  bronchimt  res] 
lion,  and  a  loud  resonance  of  the  voice  (prmt^k^jthony),  are  prndn 
the  extension  or  intensity  of  the^e  signs  furnishes,  within  certun  lij 
an  accurate  measure  of  the  extent  or  intetisity  of  the  diseaae. 
Itron^Mal  respiration  %^q\&^V^  ^xiSk\\&  iba  aeoood  tta^  of  jmemi 
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mation;  oft^o,  at  the  same  time,  the  crepUniit  rliont?hi3s  maj  bt 
H  in  the  mljncoQt  parts. 

If  the  paiieiit  recoverj  from  the  second  stage,  and  the  infiltration 
liminisbef),  bo  that  the  air  U  agitin  admitted  to  the  minute  tube^  and 
reticle*,  this  is  announced  by  a  return  of  the  9mafi  arjntation^  which 
ie  of  course  fiivourable. 

Third  Btage, — In  the  /ArW  fitage^  the  diseased  lunj^  becomes  JnfiJ- 
raii.*d  with  ti  purulent  matter,  which  is  jnrencrally  ci»riAist4'Ut  at  firsi^ 
t»ut  soon  acrjuires  the  liquidity  of  oomumn  pus.  In  this  i^t^i^e, 
peculiar  tnuco-creplliiting  rhnncbus  is  hiMird,  at  fir«t  in  some  puint>% 
then  in  the  whole  of  the  affected  part.  It  i»  usmilly  onuouucrd  by 
the  recurrence  of  the  ohill^  and  the  eipeotoratioo  of  a  **  prune  juice  '* 
sputum. 

Convalescence  commeoces  by  the  end  of  the  first  week,  if  the  di,*- 

ea»e  has  not  progressed  beyond  ilie  first  »Ui<re ;  at  the  end  of  the  ^^rrond 

or  third  week,  if  it  hajt  advanced  to  the  second  st^ige ;  aud^  if  it  hnh 

-proceeded  to  the  third  stage,  the  period  of  recovery  will  depend  allo- 

eedier  upon  the  strength  of  the  constitution,  and  the  amount  of  tiasne 

finvolvi'd. 

When  an  abgc^xs  forms  in  a  hepatizcd  lung,  the  pn?snge  of  air 
through  the  liquid  will  be  indicated  by  the  gurglin|r  or  cavernous 
ihonidiUH ;  and  when  th*.^  cavity  has  been  emptied  of  the  pus  by  ex* 

Ipectoratton,  pectoriloc^uy  and  the  cavernous  respiration  will  be  added 
|o  this  sign. 
,  Pueunionia  may  also  terminate  in //rtn^rrn**;  but  this  is  nearly  as 
lirs  a  tormlDattiiri  us  abscess.  The  dii*tinctive  physic^d  si^n  of  gan- 
grene is  the  ftutid  f»dour  emiited  fn>ni  the  dineajjed  part  in  respinirion 
mud  cough;  and  the  expectorated  matter  is  aUo  extn>mety  foetid. 
Thid  change  is  usually  attended  by  a  collapse  of  the  featureSi  and 
gre.it  pruxtraiiou  of  the  vital  powers. 
^  Oc<*a»iunHlly  the  iuflan*i!in»»on  may  be  so  confined  to  the  oentn?  of 

the  lung,  IIS  not  to  be  evident  by  the  phyrttenl  signs:  in  such  a  catf^ 
the  rusty  sputa  become  a  valuable  indication. 

In  the  pneuuionm  of  old  persons,  the  crepitant  rhonehn^  is  tiot 
'  beard*  becuuse  the  effused  matter  ia  not  t<»ugh  eiiouifh  lo  afToni  the 
^^  ftouiid ;  but  it  is  repriced  by  a  subiuucous  and  nulx^rfpitHni  soun*!, 
^^k  The  signs  of  lobuht  pnrumontit  an?  not  always  certain.  It  may 
^^he  prcMunu'd  to  exi^t^  if  the  inflamrnaii^vn  rireurs  in  a  child  ;  e5pecially 
I  alter  bronchitis.  A  submucous  sound  is  tirst  heard  throughout,  fol- 
lowed by  some  crepitus  and  brouchial  rt^sptration. 

Pneumonia  is  occasionally  complicated   with   hf'pnfittX  especittlly 
I        wben  the  lower  lobes  are  ioTolved ;  in  such  a  case,  there  would  bo 
iMdcroess,  wo  presume^  under  the  ribs,  and  some  ytdlowness  of  skin. 
ftSBOCtatcd  with  miasmata^  it  would  assume  a  part>xysmal   form, 
typhoid  pttrutntmiitf  there  is  lifss  pain,  an  expeet<>ratiou  of  pufo 
»od|  or  els©  of  a  very  dark  matter,  geneml  feebleness,  dry  tongue. 
0rdtf|  no  ercpitant  rboncbns,  but  a  subcrepitaut  and  submucous 
76* 
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found.     PDeumDnia  sotniiifnei   dcvelopcs  tubcreleft  in   the  lung 

those  who  are  predisipc^eii, 

Trtrstmcnt. — 1h\^  sbould  be  accommodated  ta  the  Tanons  Pfagf 
the  disordef.  Id  the  first  si»ge,  in  good  conalitutioii?,  frre  hftr 
is  demanded,  and  it  may  even  he  proper  to  repeat  it.  If  this  he 
poned  tilt  bronchial  reFpirutton  occuri,  it  will  do  but  little  good.  Ii 
coniuiencemeut  of  the  second  stagp,  bleeding  may  etiLl  he  pnct 
It  should  be  followed  by  an  active  purge,  after  whith  laxative! 
suffice.  Next,  commence  with  the  antimoniab;  the  one-stxth  to 
ei|!hth  of  tartar  emetic  every  two  houm.  If  the  skin  bo  hot^  im 
refrigemat  diaphoretics.  AfWr  two  or  three  daya  of  auoh  treats 
a  full  doM^  of  £k»ver'B  powder,  together  with  two  or  three  graio 
ctthmit:if  fihould  he  given  at  uight. 

In  the  second  stage,  geoer&l  bleeding  ahould  be  verj  cauth 
employed.  Cup§  may,  however,  be  freely  applied  with  advaii 
followed  by  blistera,  and  here  the  mercurial  pl«n  should  rerj  toe 
commenced;  calomel  and  Dover's  powder  being  given  every 
hours,  until  salivation  is  produced.  Stitl  later,  the  all  mutant  e; 
toratits  may  be  used,  capecially  aeneka,  with  ipecacuanha,  or  t 
emetic  and  opium. 

In  gangreoe,  the  stimulant  and  supporting  plan  is  demandeil 
quinia,  carbonate  of  ammonia,  wine  or  brandy,  together  with  erei 
ebloride  of  lime,  aod  mmerat  acids. 

Aootber  mode  of  treatment  recommended  by  some  author 
(Eaiwrl),  is  by  large  doses  of  tartar  emetic  in  the  early  stage, 
meneiog  with  one^quarter  of  a  grain,  every  hour,  and  gradnall; 
creasing  up  to  one  grain.  Tbis  plan  may  prove  effectual,  hut  tbi 
risk  of  producing  gaitroeoteriiis,  and  of  deteriorating  the  blood. 

In  bilioux  pneuniuHfa^  the  Only  modification  of  the  treatment 
eommeuee  with  the  mercurial  plan  immediately,  along  with 
bleeding. 

In  the  miamtaiic  form,  quinia  ahould  be  given  in  the  apyrezii 
iib;j    '  Ilk  it/phous  paeumoniaj  gcDeral  depletion  h  iuaduiisaibJe ;  euj 

and  blistering  may,  however,  he  employed ;  and  especially  the 
use  of  mercuryy  combined  with  opium  and  ipecac.,  and  the  time] 
sort  to  carbonate  of  ammonia  and  wine. 

Chranic pneumfmia  is  to  be  treated  by  moderate  topical  depl< 
bli2>tcr6,  and  a  mild  protracted  course  of  mercury. 

PL£UBITI8,     OB    PLBUBI8T. 

Sj/mptonu. — Fever,  acute  pain  in  the  aide,  hurried  aod  intern 
respiration,  drj^  cough,  and  a  hard  resisting  pulse,  are  the  nu 
symptoms  of  this  disease  in  its  early  stages.  The  pain  is  ofleo  int 
all  motions  of  the  thorax  increase  it,  and  the  aflRected  side  is  fixe< 
motionless.  The  patient  complains  of  intense  heat  within  the  < 
and  there  is  occasionally  an  extreme  tenderness  of  the  intcgnn 
Iho  ptin  Va  naiOAW^  €«k  Man  tJhft  breast;  hat  it  may  be  l£  ii 
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ihoulcler,  the  aiilla^  the  luiubar  rogioo,  or  lower  portion  of  the  tight 
hypochoDdriutn,  Some ti men  the  pain  U  wacdcring  and  fugitive,  and 
it  is  not  till  the  la^ieieof  some  dujs  that  it  becomes  tixed  zind  contiotied. 
In  this  case  it  ia  often  taken  for  a  mere  rheumatic  pulu.  The  patn, 
after  continuing  for  foHy^eight  or  sixty  hours,  in  gt'oerul  diminishes 
or  ceases  alt'^getbcr;  and  tbis  coincides  with  an  effuj^iun.  Hut  in  some 
lev  ere  cases  the  pit  in  continueS|  with  slight  remissions,  Iod^;  after  co- 
uus  effusion  has  occurrcd|  or  even  remains  unabated  up  to  the  pe- 
[od  of  death.  Sonketimes,  after  having  disappeared^  it  shows  itself 
anew  with  great  violence;  this  is  a  sure  sign  of  the  return  of  the  in- 
flammation. During  the  first  stage^  the  patient  seldom  lies  on  tha 
affecred  ^idCf  in  consequence  of  the  position  causing  itierea^e  of  pain. 
The  rule  geDeruUy  is,  that  to  the  first  stage  he  lies  on  the  healthy,  in 
the  second,  on  the  diseased  side.  When  the  diuphra<7matic  pleura  ia 
aflectedf  there  is  gcnerully  orthopncea;  as  might  bo  expected,  the  res- 
piration ifl  more  hurried  and  difficult  during  the  pertiBtoaoe  of  tha 
pain. 

Amttomiral  changes, — The  first  effect  of  inflummntion  of  the  pleura 
is  u  diminished  secretion^  producing  dryness  of  the  nicmbmne;  and  the 
first  vibihle  alteration  is  redness.  Very  soon  cff anion  comes  on,  whioh 
may  be  either  purely  serous,  or,  occasionally,  fibrinous  in  its  chanetcr, 
without  sernru,  constimtiog  the  dry  pkuri»if  of  writers;  or  most  fr^ 
quently  a  combination  of  the  two.  At  first,  tbe  fibrinous  cfTueiun  ia  in 
the  form  of  a  Ihiu,  dilicutc  luyer,  which  i^oon  becomes  thickL*r  in  jfpots; 
of  a  bloody  eolnur,  and  occasionally  exhibited  in  the  form  uf  shrodsf 
connecting  t<^gethrr  the  two  opposite  pleural  surfaees. 

The  serous  eCTiision  may  soon  becotiie  so  considerable  as  almost  to 
fill  the  thoraXf  and  to  rtccasion  displacement  of  the  viscera;  this,  how- 
ever, is  rare  in  the  acute  stJige,  though  more  common  in  liie  ehronio 
form.  The  cffuMon^  if  considerable,  occasions  great  compresMati  of 
the  lung,  which  ia  found  fialteued  against  the  posterior  walU  of  the 
thorax.  Should  the  recovery  be  rapid ^  tt  may  huppeu  tliat  nil  the  ef- 
fusion may  disappear  by  absorption  ;  but  generally,  adhesions  betWt-etA 
the  opposing  pleural  surfaces  arc  contracted,  which  am  permanent. 
This  may  occur  very  speedily,  if  the  effusion  has  consulted  exclusively 
of  ooagulable  lymi^h;  but  a  longer  time  is  rec|uisite  if  any  serum  is  in- 
terposed. Not  nnfretjUi'Utly,mw/ra<'i»Vni  of  tht  wtilU*}/  fhr  rhrni  is  Ui« 
result  of  sufh  adhesions ;  and  long  filaments  of  false  membrane  are 
observed  stretching  between  the  pulmonary  and  costal  plvurm.  The 
fluid  port  ton «  moreover,  may  be  retained  in  little  isolated  spotSp  being 
■urriiuu ded  with  the  organised  membrane. 

In  chronic  pleurisy,  the  effused  matter  may  consist,  either  partiaUjr 
or  chiefly,  of  pus.  The  quantity  of  fluid  is  usually  much  greater  than 
in  the  acure  stage,  and  the  compression  of  the  lung  pruportiooally  do- 
lOtded,  Emp^tma  U  the  name  given  to  collections  of  pus  in  the  oavitjT 
of  the  tborajc.  The  pus  sometimea  makes  its  way  into  the  bronchiiu 
Ittbea,  producing  j/itetriNa4A(>rajrj  or  It  may  tiike  an  exleri**'  '**'*oli<>iL 
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anaocompanied  or  precedod  by  crepit 
ritic  effusion.  The  resonance  of  the 
first  in  the  inferior  dorsal  and  la  tend  r 
of  the  lunj]j.  As  the  effusion  incrcas 
ally  extends  upwards,  and  becomes  nn 
transition  from  the  dull  to  the  healthy 
a  horiiontal  lino  will  exactly  divide  th 
is  a  very  characterbtic  sign.  A  chan 
line  in  a  manner  quite  distinctive,  and 
effnsioD, — the  dull  soond  always  aocon 
to  the  lowest  parts.  When  the  effa 
from  ^e  clavicle  down,  may  be  dall 
another  effect  of  effusion,  which  may 
intercepting  the  slight  fremitus  or  y 
yoice  in  all  parts  of  the  chest.  The 
readily  feels  this  general  vibration; 
between  the  lung  and  the  chest,  acb 
transmission  of  the  vibration. 

The  respiration  is  usually  heard  be 
increases  up  to  a  certain  point;  but 
become  pressed  by  further  increiw 
ceases. 

The  voice  furnishes  a  vaSuablo  sigr 
liquid  interposed  between  the  lung 
Tibrations,  and  u  itself  modified,  anc 
resembling  the  bleating  of  a  goat  or 
¥oiee  M.  Laennec  therefore  called 
mark  is  its  tremulous  character.     ' 


PLEUEI87* 


forming  a  striking  cotitro&t  with  tbe  great  mobilitj  of  the  oilier,  in 
wbtcb  the  re^pinitvrj  murmur  b  iiicrcuiied  io  ioteusity,  bo  ruuch  00  oa 
to  USB u me  the  ^*  puerile"'  churucter.  Now,  as  tbe  souud  of  this  respi- 
ration h  suuietiiues  beard  on  tbe  digeased  side,  tbrougb  the  lic|uid|  it 
will  be  Dtce8sary  to  guard  agaiuBt  the  error  of  luiauJtitig  it  for  a  faiut 
re^pifiAiion  on  that  fiide. 

Auother  effect  of  a  large  collection  of  liquid  in  tbe  obest  h  to  db- 
piace  Ibe  viscera  in  a  remarkable  manner.  Thva  an  effu^ioD  on  tbe 
left  aide  will  often  displace  the  beurt,  and  make  it  pulsate  under,  or 
even  on  tbe  right  of,  tbe  sternum.  The  liver  will  be  pushed  dowu- 
warda  by  a  Urge  oolletaion  of  fluid  on  the  right  &ide.  I'liLae  t^igus  are 
important|  because  tbey  distinguitih  tbi:i  diJMsase  from  hepurir^tiuu  uf 
the  lung,  wbleh  is  liubJe  to  be  mi^fcakeD  for  pleuritic  effu&iun^  but 
which  produces  no  sueb  dispkcumeots. 

Tbe  absorption  of  tbe«fluid  is  indicated  by  the  gradual  return  of  tba 
respiratory  murmur :  firist,  iu  those  poinU  where  it  had  persisted  latest; 
&nerwardg  in  others ;  and  laat  of  aU,  iu  the  parts  where  the  aocumula* 
tion  bad  begun.  It  is  very  faint  at  finit,  and  becomes  stronger  in 
time ;  but,  geoerally,  a  very  long  period  i^  recjuirud  to  bring  it  on  a 
pur  with  that  of  tbe  beattby  ^ide.  In  othir  instanceS|  however,  the 
absorption  is  nearly  as  rapid  as  the  efFuaioni  and  in  tbese  cases  a  re- 
turning mgopbony  (at/op/ioHia  rcdux)  also  announces  tbe  diminution* 
As  the  abnorption  proceeds,  there  is  sometimes  beard  a  sound  of  fric- 
lioQi  like  that  w^hiub  accompanies  the  dry  stage  of  pleurisy.  This  is 
produced  by  tbe  approximiition  aud  babituEl  friction  of  the  [leurie^the 
frurfaeas  of  which  are  covered  with  false  membranes. 

In  double  pleurltis,  where  both  aides  ar^  siDiultaneoualy  affected, 
the  iudicatioos  given  by  percussion  are  less  certain }  f<>r  both  sides 
sounding  equally  bad,  the  standard  of  comparisun  is  lust.  The  upper 
part4}  of  tbe  chest,  however,  remaining  sonorous,  with  tbe  exact  demar> 
oatiou  between  these  and  tbe  line  of  effusion^  will  still  characierii^  tbe 
diseaso* 

Complicaltom. — Acute  pleurisy  may  be  complicated  witli  pnenmo- 
Dia,  broucbitis,  pericarditis,  poeumo-t borax,  or  perit^juitis* 

ViaijnanU. — IMeuri.'^y  may  be  coo  founded  with  pneumonia,  perieaf* 
ditiii,  aud  pleurodynia.  From  tbe  two  former  it  m:iy  be  distinguished 
by  the  di^ercuce  in  their  physical  signs;  from  the  ktter,  by  thii 
absence  of  physical  signs. 

TVtaitnenL  — The  treatment  of  plenritis  rests  on  the  save  basis  ae 
that  of  peripneumonia.  When  tbe  p;iitent  is  of  a  robust  habit,  and 
the  iuflummation  runs  high,  free  UoLKiUaimj  mu^t  be  employed.  As 
soon  as  tbe  pain  appears,  and  there  is  as  yet  noefiUsion,  lonhrs  or  cup$ 
applied  over  the  pamful  side,  often  remove  tbe  disease.  This  effect  U 
obtained  with  mere  oertalnty  if  general  bhH^lletting  he  premised  11i« 
eombtnation  of  both  is  extremely  useful.  Large  emollient  cataplasiM 
should  be  applied  to  the  affected  side.  After  a  full  bloodletting,  m 
brisk  caUitirtic  may  be  given,  so  as  to  act  freely  on  th«  boweUj  aiui 
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dso  produce  Jerivative  effects.  In  raost  cases,  it  will  dow  be  i^y 
to  brmg  the  system  under  the  ioflueDC©  of  mcrrary  ;  and  thi*  m 
effected  in  various  wajs,  Soroe  praclitioDcre  give  blue  pill  and  o] 
others  prefer  cj^lomel  and  opiatn }  and  apiinj  some  relj  oo  mer 
inunction.  Three  graiDS  of  calomelj  half  a  grain  of  opiums  i 
qnnrter  of  a  grain  of  tartar  emetic,  made  into  a  pill,  to  be  taken 
third  or  fourth  hour ;  ot  the  eame  proportion i  of  ealotnel  and  o; 
and  one  grain  of  digitalis^  Instead  of  the  tartar  emetio ;  the  pill 
taken  in  the  same  way.  As  long  as  the  fever  ia  high,  we  shoul 
have  recourse  to  revulsivea  j  hut  when  it  is  lowered,  and  no  fig 
violent  reaction  are  obsen^ed,  a  largo  blister  should  be  applied  t 
affected  side.  The  violent  aymptoms  having  been  subdued^  thf 
si  on  ma  J  be  rapidly  absorbed,  and  the  sonorietj  of  tbe  ehe 
restored.  But  in  most  cases  the  constitutional  symptoms  and 
■uffenogs  only  are  removed,  while  the  effusiim  continues  atattomi 
perhaps  even  on  the  increase.  It  is  at  this  period  that,  by  small 
bleedings,  repeated  counter-irritation,  diuretics,  and  diaphoretii 
can  generally  sneeeed  in  effecting  a  cure. 

In  chronic  pkurift^  there  is  but  little  constitutional  distress 
the  patient  emaciates  rapidly,  the  pulse  is  quick,  and  the  hrei 
burned.  On  cxaniining  the  ehest,  one  side  is  found  dull  and  enli 
the  heart  is  displaced,  and  the  respiration  is  peurile  in  tbe  op 
lung. 

In  such  cases,  the  patient  muat  be  confined  to  bed,  his  bow< 
freely  acted  upon,  and  bis  diet  consist  of  farinaceous  subtitancei 
few  cups  are  to  be  occasionally  applied  to  the  affected  side,  and 
ineniurtals  are  to  be  exhibited,  so  as  to  induce  alight  ptyalism.  i 
ter-irritants  are  now  to  be  employed.  Bl.  Andral  recommendSi 
the  blister  to  the  chest  should  be  replaced  cither  by  a  seton,  the 
puration  of  which  should  be  kept  up  for  a  long  time,  or  by  a  m 
As  all  febrile  symptoms  subside,  we  may  improve  the  patient*j 
by  allowing  light  broths,  fresh  eggs,  &c. ;  diuretics  should  als( 
be  had  recourse  to.  In  this  stage,  Dr.  Stokes  places  great  re 
on  tbe  internal  and  external  use  of  iodine.  When  the  absorpti 
the  effused  fluid  has  been  effected,  change  of  air  should  be  r 
mended. 

Paracenteiti*.  —  If  effusion  into  the  pleura  is  so  extensive  as 
danger  tbe  patient's  life  from  the  difficulty  of  breathing  it  oocai 
or  if  his  health  and  strength  are  giving  way,  it  will  be  proper  tu 
an  aperture  for  the  escape  of  the  liquid  hj  paracentesu. 

EMPHYSEMA  OF  THE  LUNQS. 

There  are  two  yarietics  of  this  affection ;  one,  in  which  tbe 
tation  is  confined  to  the  air- vesicles ;  the  other,  in  which  the  ai 
escaped  from  the  air-cells  into  the  surroanding  cellalar  tiarae, 


EMPHYSEMA    OF    TUB    LUNGS*  Oil 

was  giFCQ  to  tlie  former  bj  LocDneo]  ib«  latter  msjr  be  tertned  iba 

extra-veUrnlar, 

Anatomical  characters, — In  ibe  Vf^wular  variety  tbe  luag  doei  fiot 
eoJUpse  in  opcuiDg  tbe  chest;  in  cou5c<]ucnce  of  the  itielit^tio  con 
diUon  of  tbe  air-ceili*,  tbe  lung  is  very  light  and  does  not  crepitate  «9 
much  as  in  health;  it  feels  firuier,  and  docs  not  pit  on  pressure;  it^ 
surface  is  irregnlar,  from  the  projection  of  enlttrgcd  air-cells.  Th<i 
c«ills  are  enlarged,  and  sonietinie^  several  are  fused  into  one,  from  tb« 
rupture  of  the  iuterveDing  partitions.  It  may  be  confined  to  a  singlo 
lobe,  or  to  one  lung^  though  most  commonly  it  affects  butb  lungs.  In 
tbe  fxtra-v*'$icular  furiu  the  air  whicb  bus  escaped  difiTu^s  itself  be- 
neath the  pleura  in  the  form  %f  tillle  bladders,  which  may  be  pushed 
about.  It  inuy  also  get  into  the  ccltuUr  tissue  between  the  lobes;  or 
if  the  rupture  ha^i  occurred  at  tbe  roui  uf  the  lung,  into  tbe  meilias- 
linutii ;  and  tbence  into  the  eeikUar  tb^ue  of  the  whole  body.  Bonie^ 
times  the  pleura  gives  way,  admitting  the  air  into  the  cavity  of  the 
obettp  and  con9titutin*^//riri#fAo-/Arjra.F. 

Symptom*,  —  HabKuul  dy j^pna^a,  which,  during  the  earlier  periods 
of  the  di^cafrc,  is  mitignted  in  fiuininer^  but  rv turns  in  the  winter  with 
increuscd  vialcncc :  the  contplej^ion  is  of  m  dusky  hue;  the  counte- 
nance has  an  anxiouii  and  melancholy  expression;  the  nostrils  are 
dilated  and  thickened ;  the  lower  Hp  is  en  Urged,  and  itji  mucous  mem- 
brane everted  and  livid.  The  movements  of  the  thomx  are  irregular 
and  hubituully  uoei|Uui;  iutipiration  is  short,  high,  and  rapid;  but  ex- 
piration is  bIuw,  incomplete,  and,  as  it  were,  graduuted;  there  is  thus 
a  manifest  differenco  in  the  duration  of  the  two  movementa.  The 
shoulders  are  elevated  and  brought  forward,  and  the  patient  stoopa 
habitually,  a  habit  contracted  in  bis  various  fits  of  orthopncea  and 
cough  J  thu!$,  evun  iu  bed^  we  find  these  patients  sitting  up,  with  their 
aruis  folded  and  resting  oo  their  knees,  and  the  head  bent  furwarda^ 
the  object  of  which  seems  to  be  to  relax  the  abdominal  muscles,  and 
to  substitute  tbe  mechanical  support  of  tbe  arms  for  that  of  musclec 
vbicb  would  interfere  with  inspiration.  During  the  fits,  the  rcspira- 
Hion  becomes  convulsive.  There  Is  a  constant  cough,  returning  in  ^is, 
usually  dry,  but  often  attended  with  the  eipectoniiion  uf  a  viBcid 
liquid,  of  a  dirty  gniy  colour*  This  is  one  of  the  diseases  long  con* 
founded  under  the  name  of  **  asthma,** 

IHi^ikat  iiijju.  —  The  chest  yields  a  morbidly  elcar  sound  on  per- 
CUif<s«oo;  it  is  not,  however,  tympanitic,  as  in  pncumo-thorax,  but  may 
be  described  as  the  maximum  of  true  pulmonary  sound.  Tliia  ej^eoa- 
tive  roaonance  is  not  given  erjUAlly  at  all  (K>ints,  as  the  dijH*aae  seldom 
extends  to  the  whole  lung,  ilut  although  percussion  indicates  the 
pre«eucc  uf  aiV,  the  car  applied  to  the  chest  detects  that  the  air  ii 
noi  in  motioitf  for  there  is  very  little  or  no  vesicular  breathing. 
There  is  hiard  CHrc^isloually  some  iart/f  crrpifa/iun ;  this  was  calhfd  by 
I^Mfunoo  dry  vrrjntatiim^  and  he  suppoaed  it  tu  be  pruduoed,  Itko  ibt 
erackling  of  a  dry  bladder^  from  the  cnti;inee  of  air  to  the  dilated 
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^^B  Yewcles.     Dr.  W»tion,  however,  belieTee  it  to  be  nothing  mq^ 

^^H  the  cFepitatbo  of  krge  bubbles  of  mucue,  ansiog  from  ihe  eil 

^^H  which  ifl  almost  ftlwayi  preseDt,     Where  this  diJMMi«e  is  exteneiTi 

^^H  geuer&llj  fiad,  owing  to  toQg-4K>nttDued  pulmooaij  obstruetioti^ 

^^H  the  right  cavities  of  the  heart  are  bjperlrophiedf  thb  latter  f»e 

^^H  obviously  account  for  the  congested  and  enlarj^  ittate  of  the 

^^H  which  alio  occurs. 

^^^1  The  extra-Tenicular  rarietj  is  apt  to  come  on  suddenly,  from  t 

^^^1  inspiratory  efforts. 

^^^1  Utiiuei. — ^Whaterer  produces  yiolent  or  long-continued  inspii 

^^^1  efforts  may  result  iu  a  gradual  and  pennaneut  dilatation  of  ihi 

^^H  cells.     Thus  dyspnoea,  chronic  bronotiitTsr  spasmodic  msthma,  oi 

^^^1  diseases  of  ihe  hearty  tubercles  of  the  luugs,  ihe  presence  of  a  In 

^^^1  on  the  broochial  tubes,  excessive  ezorlioni|  d lying  and  remaining 

^^H  under  the  water^  playing  on  wind  iustruments,  &o* 

^^^1  Treatment  —  This  disease  may  exhibit  itself  under  two  eti 

^^^1  BtSDces ;  first,  it  may  have  existed  from  infancy,  or  the  causes  ' 

^^^M  produce  it  may  have  been  present  from  ibe  earliest  period  of 

^^^1  second,  it  may  result^  as  before  stated,  from  obstructions  depende 

^^^1  bronchi U8  and  the  other  c^ufiea  enumerated.     Now,  in  the  firat 

^^^1  our  treatment  availi  but  littlo  ;  all  we  can  do  is  to  palliate  the  i 

^^^1  iomi  :  the  m oil e  of  treatment  in  the  second  case  is  evident  en 

^^^1  In  thii  disease  we  must,  as  in  all  others,  direct  our  attention  t 

^^^B  f^use ;  iu  fact,  we  should  as  soon  is  po^ible  remove  the  Qbetn 

HJI^H  of  the   tubes,  and   then  endeavour  to  restore  the  lung  to  its  oi 

■j|H  eondition.     Bleeding  or  cupping  may  be  requisite  if  broDchil 

VuB  present ;  or  oDunter-irritatioD  by  bUstera,  sinamsms,  &c. 

Ml^l  The  patient  should  clotbe  w^irmly,  parlicularlj  about  the  feel 

"I  ^  should  live  in  a  shelter<^  i^^nial  aiuiatioti.     He  shoulJ  also  take 

.  to  avoid  all  causes  of  iodiecstioo  and  flatalenoy,  because,  if  the  i 

-) ,  of  the  diaphragm  is  impeded,  an  attack  of  dyspnesa  may  be  broug 
directly.     He  should,  if  possible,  reside  in  an  equable  climate. 

The  fits  of  dyspnma  may  often  be  relieved  by  opium,  eth 
Hoffman's  anodyne ;  or  if  of  a  more  spasmodic  character,  by  a  mi 
of  syrup  of  seneka,  squill,  and  tinoture  of  lobelia. 

PHTHISIS  P1ILM0NAU8. 

1  Phthisis  pulmonalis,  or  pulmonary  amtumption^  coosista  ii 

development  in  the  lungs  of  a  substance  called  tubercle.    The  pc 
constitution  which  gives  a  tendency  to  the  disease  is  named  the 
culous  diathesis. 

Of  tubercle,  —  Andral  describes  tubcrde,  at  its  origin,  as  i 
yellow,  opaque,  round  body,  of  various  degrees  of  consistence,  in 
DO  trace  of  organisation  or  texture  can  be  detected  by  the  nakec 
although  the  microscope  shows  various  forms  of  cells,  impei 
developed;  so  that  tubercle  evidently  consists  of  imhealUij  \\ 
whose  powtTS  ot  QT^ikvu.\ki^  ax^  \m\|«fC<QflV 
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Seat  0/ tybert'ufouJi  matter. — The  prevnilitig  oj>inioii  Rtnons  patbo- 
Ingisti  isi  tbdt  the  geub  oftubercyloas  tDutter  ta  the  cetluUr  tissue  of 
organs.  It  umy,  bawevt*r,  be  furmod  on  secretiag  i^urlaces;  as,  in  tbo 
inucouB  foUidesof  tbe  inl^stiDei*,  on  the  surface  of  the  pleura  and  peri- 
ttmt'um,  and  likewise  iti  false  tucmbraneBj  or  olher  luurbid  products^ 
and  JD  the  bWd  it^lf. 

Dr.  Cars  well  regards  the  mucous  surfaoes  as  the  priocipal  seat  of 
tuberculous  mattery  and  aasertS|  '' ib&t  iu  whatever  organ  the  forma- 
tion of  tuberculous  matter  takes  place,  the  mucous  s) intern,  if  conttt* 
tutmg  a  part  of  that  organ,  h  in  general  either  the  exclusive  scat  of 
ihb  ojorbid  product,  or  in  far  w«»ro  exteusivcty  affected  with  it  than 
any  of  ihe  other  systems  or  tisstje^  of  the  same  organ.*'  Andral  con- 
siders the  cellular  tissue  its  chief  seat}  but  that  it  may  occasioniUj 
occur  on  mucous  and  serous  surfaces.  Lombard  supposes  it  to  be 
restricted  to  the  ecllulur  ti>KUO. 

In  ijonfirniation  of  Dr.  CaniWcU's  statement^  he  has  shown  it  in  the 
lungs  formed  on  the  secreting  surface,  and  coOect^^d  within  the  air- 
celb  and  bronchi;  in  the  int^stioes,  iu  the  ii^oluted  and  aggreguted 
follicles;  iu  the  liver,  in  the  biliiiry  ducts  and  their  extremities;  id 
the  kidneys,  in  the  infundibula,  pelvis,  and  ureters;  iu  the  uterus,  in 
the  cavity  of  tbatorgau  and  FullopLuD  tubes;  and  in  the  testicle,  la 
the  tubuU  seniiuiteri,  epididymis,  and  vas  deferens.  The  formation 
and  Bubaequcnt  diffusion  of  tuberculous  matter  is  also  observed  on  tho 
secreting  surfuce  of  serous  membranes^  partteularly  the  plc^ura  and 
peritoneum;  and  iu  the  numerous  minute  eiivities  of  the  cellular  tiASue* 
The  accumulation  in  the  kcteals  aud  lymphatics,  both  before  uud  aft^r 
they  unite  to  form  their  respective  glaudsi  ia  frequently  very  oon- 
Bideruble* 

Morbid  appearaneet  and  Paihohgy. — Tuberolos  in  the  lungs  in  their 
eortiest  stage,  may  preaent  themselves  in  thnse  forms :  1st.  The  tvm* 
ffum  r/ief*^  tubercle,  in  yellowish  friable  masses,  in  more  nr  le^s  ^>unded 
masses,  or  sometimes  oiling  one  or  more  of  the  bronchial  tubes.  2d. 
Miliary  tubcrclejt;  small  granules,  like  millet  seed,  blutsh  while  and 
semi' transparent,  often  found  in  great  quantities.  Some  petbologistii 
consider  these  as  the  earliest  stage  of  the  yellow  cheesy  tubercle; 
others,  on  the  contrar}',  believe  them  to  be  merely  some  of  the  air- 
vesicles  solidified  by  chronic  inflammation.  But  certain  it  is  that  they 
h^ive  some  relation  to  the  regular  tubercle,  as  they  are  found  in  the 
SAioe  person  and  in  the  same  parts  of  the  lung.  3d.  TuU-retilar  tnfil 
iratifm  ;  the  morbid  matter  being  diffused  uniformly  through  »  tissue 
aud  not  agglomerated  in  masses. 

Tubercle,  when  deposited,  may  lie  dormant  for  a  long  time,  without 
exciting  any  particular  symptoms.  In  very  rare  and  favourable  coaosi 
tliiir  softer  particles  may  be  absorbed;  and  nothing  be  left  but  the 
ph  i.nphatc  and  carbonate  of  lime  tbey  coutaiued,  which  may  lie  quietly 
in  the  lung  f  ir  a  whule  life.  Bui,  iu  geocrali  tubercle,  tfkr  a  tioiei 
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lets  li  a  foreign  body,  excit^i  iTiflammfltJon  and  sappnmti  o  m 
Deijsbbourinjf  iK>qnd  parts:,  aod  is  eipcllcd. 

The  first  visible  stop  is  &  mfimwfj^  whtcti  usually  commenjM  it 
centre,  and  gradually  advancea  till  the  whole  is  reduced  to  a  soft 
lowish  inaaa  resembling  pua.  This  inct^tua«fi,  UU  an  abscess  foitna,  c 
a  T'umica. 

The  TODtlea  enlarges  till  it  bursts  into  i  neighbonriDg  bfon 
tntie;  and  then,  \n  fat'ourahh  cases^  af^er  the  expalHioti  of  the  ti 
cular  matter  and  pus  by  expectoration,  the  cavity  may  contract,  bei 
smooth  and  oartilaf^nous  on  its  inner  surface,  and  at  last  be  ol 
rated j  and  the  phthisis  bo  cured. 

More  generally,  hoffever,  fresh  tubercle  is  deposited,  fresh  voi 
AiriD,  and  uoite,  till  the  p&tient*s  lung  is  riddted  with  cavities,  an 
dies  exhausted.  One  or  more  bronchial  tuhea  arc  found  OfnrDiPg 
eat*h  Yomiea. 

Tubercle  generally  occasions  some  degree  of  pTenrisy  ^nd  o 
quent  adhesion ;  this  diniinisbes  the  frequency  of  what,  Obverthi 
happens  sometimes,  Vit.^  niceratiou  of  the  pleura,  and  e^e^pe  ol 
mutter  from  a  vomicti,  and,  of  course,  of  air  into  the  pleui^  ca^ 
constituting  a  kind  of  pneumo^ihora^j  sometioies  met  with  in  thf 
ita^s  of  phthms. 

Ulceration  of  the  larynir,  tubercular  deposits  in,  and  ul^eratio 
the  intestinal  glands,  and  a  peculiar  fatty  condition  of  the  livei 
morbid  appearances  often  met  with  io  the  phthisical* 

Tubercles  most  frcqneotly  are  found  in  the  upper  lobes,  and  | 
rally  at  first  in  the  if^ft  lung, 

S^mptomi,  —  It  usually  commanoes  with  a  dry,  hacking  cc 
which  afterwards  becomes  mucous.  The  sputa  are  at  first  clear, 
opaque,  and  of  a  peculiar  character,  to  be  noticed  prenetitly. 
pulse  becomes  somewhat  Decelerated,  fugitive  pains  are  felt  abou 
chest  or  in  the  scapular  region,  emaciation  begins  to  come  on,  thi 
the  appetite  may  continue  unimpaired.  The  emaciation  is  the  sj 
torn  which  should  especially  demand  attention.  Months  may  pot 
without  any  particular  change  in  the  patient's  condition  fnm 
has  been  just  described;  and  usually  no  apprehension  is  entertair 

Frequently  the  first  thing  that  occasions  alarm  is  a  hemorr 
from  the  lungs ;  or,  it  may  be  an  attack  of  plenrisj,  which  pi 
very  obstinate.  This  constitutes  theirs/  stage  of  the  disease, 
fever  now  begins  to  be  somewhat  paroxysmal,  and  is  attended 
some  perspiration  at  night.  These  symptoms  mark  the  wofttnin 
the  tubercles.  Sometimes  the  first  apparent  symptoms  are  thos 
bronchitis;  and  this,  as  well  as  the  pleurisy  already  mentioned, 
prove  both  the  effect  and  exciting  cause  of  phthisis. 

In  the  second  stage,  the  expectoration  changes;  instead  of 
mucous  or  muco-purulent  character  previously  presented,  and  w 
was  due  to  the  attendant  bronchitis,  it  now,  although  still  pam 
exhibits  Wmpa  of  m  ^Yiefta^  xaaS(X«t)>RVK6«^  \t  ii  named  mumaii 
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This  indio&tjQn  ibe  di»ohiirge  of  the  &ofi6iied  tubercle.     If  rbc  cavity 

be  vt<r^  largtfi  tbi^  sign  aubsequeutty  ceii»ei»,  and  tbe  czpecUTrutma 
bccaiiK-a  more  uiiifurm.  Ni>w  tiiore  u  uii  murunse  of  tlit*  fcver^  ivliich 
becomes  dt^cidfdly  luetic^  jind  wbieh  is  ^ruduced  by  ibe  couslaiil  irri- 
tatiuii  Itj  a  debilitated  syfiteui.  Tbcre  u  do  regulunly  in  tbe  cbilla. 
I'rufusa  8weat«  occur  at  oigbt,  during  ^toep^  owiug  alho  to  dt^billty, 
jkuA  cuntributioj^  farther  to  wevken  tbe  patient.  Oooaaioiially^  at  ibis 
•tugOf  fbere  is  bseinoptyais,  arising  from  tbe  oponing  of  aoOMl  amil 
▼fwei  by  ulcemtion ;  ibia  symptom  teiidn  to  ooulinti  tbe  diagnoaifl* 
There  luuy  al^o  be  oecu^ooal  ailueks  of  fttigbt  iatereurreot  pleurisy, 
indicated  by  ^hnrp  puiti  in  tbe  side.  Tbe  liugeniuitd  becouie  curvetli 
and  in  waiticn  tbt»  cataiiteuia  are  auppresJiied.  Tbe  eyuiptauia  uro 
4»ftc(i  aoieliorHted  ju8i  at  tliid  j^Hiint,  bccjiuso  tbe  softened  uja^a  —  Uie 
#uurce  of  irritattuu^ — ^bas  been  ciuirt^iy  removed;  but  tu  the  mean  time 
Otbcrd  are  going  ou  to  sciften.  Ttie  digestive  ftysteni  uow  bc^tUH  to 
suffer;  tbin«t|  bjea  of  appetite,  and  ubdomioal  pains,  lonuttut  tbd 
patient^  and  the  first  indiuatiuns  of  tbe  waatingaud  persistent  diarrbcaa 
appi'ur;  tbe  patient  feels  be  ean  Tie  better  on  one  side  than  tbe  o(ber, 
and  bt^gTNi!!  to  feel  pain  in  tbe  opposite  side  of  ibe  cbest,^-tt  sure  sign 
tbat  biM  terrible  di>eii!«e  bas  invaded  tbe  remaining  lung- 
la  tbe  more  advanced,  or  (kinl  Mfatjt%  tbe  debility  and  emnciatiou 
very  much  increase^  tbe  patient  is  conlined  to  bed,  cedeiua  of  the  feet 
Mni  legs  iippear^  aphtha)  occur  in  the  mouth,  and  dcsquamatiou  of  tbe 
epithelium  frum  the  throat,  occasioning  tbe  sore'tbront  so  often  com- 
l^laiued  of;  bed-sores  are  apt  to  be  formed;  tbe  dyspnwa  at  times  is 
excessive,  ibfmgb  gf^nerally  it  is  much  less  than  might  be  eapeetaid 
from  tbe  amount  of  lung  involved.  If  tbe  digestive  organs  atv  nut 
implicated,  the  patient  continues  cheerful  and  hopeful  to  tbe  very  etid. 
Death  miiy  occur  t«uddenly  from  beniorrhage  from  ihe  longs,  ar  from 
u  suddeu  congestion  uf  the  sound  portions;  or  from  piieuiiio*llioeMS, 
or  fit>m  ulceration  of  tbe  bowels  briugiug  on  peritonitis ;  or  ibe  closing 
scene  may  be  very  gradual  and  dependent  only  on  the  debility. 

Ilncmopf^tU  bas  been  often  rcj2:itrded  as  a  ctriain  sign  of  phthisis. 
But  this  i^  an  error,  sioee  pulmouary  hemorrhage  may  uudnuhtodly 
o<icur  as  an  independent  affection,  especially  iuwomeo.  In  the  latter, 
pregnancy  almost  always  arrests  tbe  progress  of  tbe  disease;  but  after 
delivery,  it  reeoujmcnces  with  increa^d  vigour.  The  ci  pi  a  nation  of 
Ibis  is  that  there  is  an  iucreaso  in  nutntiou  owing  to  tbe  presence  i>f 
Ibe  imixis  in  utero. 

lironchitis  is  a  neoess&ry  sceompaniment  of  phthisis;  likewise 
pncumoui^ij  plcurisyi  meningitis,  and  peritonitis  frc<|ueuily  eoeusl 
with  it, 

Fhymal  tnijwi, — It  will  be  remembered  that  in  the  condition  of  the 
luii;.'  in  rb«^  e^irly  nUge  of  the  disease  there  is  s  deposit  of  tuberenbkun 
iu;iffct,  UiiiMlly  at  tbo  summit.  This,  of  course,  must  givt?  i^n'ster 
solidiiy    to  tiitit   portion,   and    con  .,   duiness    on 

togi  ibt.r  with  igrcat  fcebleneas>|  U  i  ic  abaeucei  uf  ^ 
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fpirsttlon.  Broocbial  respiration  will  also  be  beard  if  a  large  I 
Ghiul  tuba  be  enclosed  in  the  aoHdiied  pordnn,  and  a  prolonjred  souti 
eviration.  Again,  aa  more  or  leii  bronchi  ris  neceaaarily  results 
the  preaence  of  tubcrclea,  we  sball  have  likcwiae  the  phjsieal  \ 
of  ihat  diseaso,  bm  the  moijt  and  dry  rhonebi.  Inspecdnn  ot  the  i 
often  ejtbibits  a  marked  depressiiin  under  the  claricle  of  the  aff! 
»ide,  arising  either  from  the  ahrinkiDg  of  the  lung  from  eon  vol  ii  la 
or  from  intercurrent  plearifij. 

The  Bounds  of  the  voice  and  heart  are  conveyed  with  greater 
ncss  through  the  HolldifiiMl  atructure;  hence  bronchophony  14 
quently  heard, 

A  a  the  period  of  eofbening  approach  ei,  the  indicatioTif  of  air 
ing  through  a  fluid,  or  passing  in  and  out  of  a  cavity,  are  affo 
Firat,  suppofiiog  the  iromica  to  be  half  filled  with  licjuid,  and  to 
nianicate  freely  with  the  air-tnbes,  there  will  naturally  be  lieai 
every  entrance  and  exit  of  air,  a  g^irtjlhg  aonnd,  like  ihe  buretii 
very  large  bubbles.  The  same  may  abo  arise  from  dilatation  0 
bronchi,  or  from  abscess  of  the  lung;  but  these  conditional  and 
cially  the  last,  are  rare. 

If  the  Tomica  ia  empty,  there  will  be  heard  a  claPs  of  sounda  4 
cavtrnouM  ft^pinHinm ;  cooBisting  of  eertain  van  able  sounda 
eiLting  the  passing  of  air  into  and  out  of  a  cavity. 

If  tho  vomica  be  partially  full  of  liquid,  the  latter  may  perha 
beard  to  splash,  when  the  patient  coughs. 

The  particular  resonance  of  the  voice  which  constitutes  /wri 
^vy,  is  aDother  sign  of  a  vomica.  When  a  cavity  of  moderate 
and  regular  form,  enipry,  or  nearly  so,  is  in  free  eowimunication 
a  large  bronchial  tube,  and  is  very  near  the  eurfaeo  of  tbe  lui 
contact  with  the  thoracic  parietea,  or  when  the  interreniug  stru 
is  rendered  a  good  conductor  by  condensation,  the  voice  is  trtnsn 
ID  the  most  perfect  and  unmodified  manner,  and  accma  to  km  proi 
In  that  spot  of  the  chesty  seemingly  distinct  from  the  oral  voice. 
M  jyer/cct  pectorii(*qiij^.  If  heard  with  the  stethoscope,  the  s<^ui 
the  voice  seems  to  come  through  the  tube,  and  enters  the  nbec 
ear  louder  than  that  which,  coming  from  the  patient's  m<mth,  b 
the  other  ear;  but  the  utterance  is  never  so  distinct.  When  hci 
this  degree  in  parts  where  there  is  naturally  little  or  no  resonar 
the  voice,  it  proves  beyond  doubt  tbe  exibtenoe  of  a  cavity  com 
eating  with  the  bronchi. 

By  imjyer/ect  pectoriloquy  is  meant  that  form  in  which  the 
does  not  seem  to  enter  the  stethoscope,  but  only  to  resound  i 
end.  This  sign  cannot  be  relied  upon  when  heard  in  the  sterna 
of  the  infraclavian  and  mammary  regions,  the  axilbD|  sod  inl 
pular  spaces. 

There  is  yet  another  class  of  souoda  to  be  epokeo  of.  Tt  vsi 
before,  that  the  pleura  sometimea^ulcerates,  so  that  s  oommiiDi 
is  formed  beiw«eu  m  n wvn^  «LtA  ^«  \\t!wa.V  ««5(it^.    In  conseq 
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t)ii^  aperture,  air  pR«sc«  at  each  Jtiapimtion  into  ihc  plcunil  envity 
iUt  tbc  lung  culUphcs;  and  more  or  ]e^  lic|Utd  viM  ulso  csciip^ 
m  the  vouiica5.  Tbc  spot  whure  tbitt  ftiTioratiuo  occur**,  is  gi^uc- 
lUy,  tiskyn  X>r.  WatM)D(  opinxiiiii  to  ibo  ati|;lo  of  the  third  or  fourth 
rib.  The  iudiciitiMQs>  of  this  state  of  tbiugs  will  be,  Ut,  great  rlenr- 
nrsa  on  |Mprous>iun ;  2d,  complete  abaeuce  of  nstpinitory  murmur ;  Sd, 
a  peculiar  rcsooara<e  of  i\w  voice,  brea tiling,  and  cough,  called  by  the 
Fn^UL-b  amj^futrir  rcmnanc^.  This  is  a  aouiid  of  metallic  chamcti^ri 
and  gretitly  rcmeTublett  that  productsd  by  epeakiDg  or  oougbitig  over  an 
empty  bun-el  or  copper  boilrrf  or  by  blowing  into  an  emplv  buttli?; 
ithly,  there  is  occoMiutmlly  a  linklitig  sound  of  a  metallic  chamclt% 
produced  by  the  full  of  a  drop  of  lic^uid  ih»iii  the  upper  to  the  kircr 
r(  of  the  cavity. 

Now,  these  four  sounds,  all  indicating,  as  they  do,  ^  ncc  of 

large  cavity  oonUiitiiiig  uir  itnd  lii^uid,  and  commui.i  iib  the 

tracbia,  are  generully  caui>ed  by  ptitfttmo-tbomi,  as  before  «aid.     Bui 

ibey  may  a)su,  iliuu^ih  very  rarely,  be  cauned   by  the  presence  of  « 

ry  large  vomica.     In  this  ciise  ihcy  will  only  be  heard  in  the  uppf*r 

t  of  ihe  eht  St,  and  iuntcud  of  great  clearness^  there  will  be  extruuio 

Inette  oii  pereu8i?it*D* 

Another  mode  of  physical  exploration  is  by  the  use  of  the  jpiro- 
trr^  by  means  of  which  the  vital  cupacitj^  of  the  chest  u  a>ccr- 
This  bag  been  already  described  in  the  Physiology,  uuder  Uie 
llKi^PtK  Alios, 
ihf  iqtutum.  —  In  putmonary  eonaamption,  there  is  no  ennstjint 
Illation  betwi^t'n  the  appeurances  of  tlie  expectorated  matter  and  thct 
Atate  of  the  lung,  hi  many  ca8ef«^  it  is  not  at  alt  charactcHstic : 
fakdced,  it  imiy  be  muLH>us  i^hile  largo  cuTities  exiHt  in  the  lung,  ot 
purulent  fr«»m  brouelijal  irrit^ttioii.  Dr  Forbes  obeerves — **  In  lh# 
csrlie^t  8t««:e  of  the  diieai<e^  ibe  cough  is  either  quite  drj^  or  attended 
hj  «  mere  watery  or  slightly  viscidi  frothy^  and  oolourless  fluid ;  tbi)i^ 
on  (he  approach  of  the  ^octmd  stap*,  gruduaily  changes  intn  an  opaque^, 
grccniih,  thii^ker  fluid,  intermixt^d  with  small  lines  or  fine  stmikK,  id 
a  yellow  colour  At  litis  period,  also,  the  iputa  are  inter uiixfd  mth 
imall  specks  of  a  d*  ad  white  or  ^lighily  yellow  colour,  varying  fr(»n 
Ihe  fiiae  of  a  p]n^«  head  to  that  of  a  gmin  of  riee^  and  which  havi^ 
been  compurod  by  Bttj^le  to  thi^  gmin  when  bi>tli'd.  These  ha%'e  been 
notincd  by  many  writer*,  from  llippoerates  downwards.  Afl<^r  the 
oompUte  cvatu  ition  »1  the  lubi-n  le»,  the  expectoration  puts  on  various 
ibrnis  of  puruknoy,  but  frec|ueutly  at^suuies  one  particular  chamtTier. 
vhlch  hati  tilways  appeared  patboguomonio  of  phthinis,  althou«:h  tha 
more  a^vurate  and  extensive  obaervation  of  moflem  paihologifcti^  has 
proved  the  sunte  to  exist  (XTJu^ionally  in  Mmple  ontarrh.  The  ex  pee- 
tomtiou  alludt'd  to.  eon»^iMs  of  a  t»crics  of  globular  nm»siei^,  of  a  whiti^ih* 
yellow  cuiour,  with  a  rugged  woolly  i>urfaec,  and  somewhat  like  lltile 
rolled  bulb  of  e«>tton  or  woo).  Thase  vomwouly,  but  not  always,  sink 
ia  water  ThU  kind  of  eipectoratioo  has  appeared  moat  oommou  in 
77' 
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br  ragged  ■■wii  here 
tj]  to  pbtliMO  lluui  OBJ  otlior. 

^^  CMO  io  wkieh  I  oboervod 

phthMO.'' 

Cuune.—The  ordiouj  ooon  of  phlfcUt  ■  oiov,  1 
yeon;  it  amy  orea  be  oMeh  aon  |iiotioolod.  Bot 
yfttj  nfiid,  tenfaiDaliDg  io  as-or  oigbt  wmibi.     '^ 

oaite  fSukimB,  or  gafkpimg imummpfiam  ;  tfwy  i ^  __^ ^ 

oxeettiTe  deposit  of  miliary  tubercles  thnmgboat  the  lango. 

Progno»i$  and  Trratnunt. — Phthisis  unfortonatelj  genorsllj  prore 
fatal,  though  by  do  means  Qoi?emlly  so ;  proofs  of  its  oecooioDul  curs 
bilitj  are  afforded  in  the  cicatrices  fuund  in  the  longSy  io  persons  wIm 
I  have  afterwards  died  of  other  diseases.     The  chaooea  of  cure  depem 

upon  the  quaotitj  of  the  tubercle  deposited,  and  upon  the  tendoocy  ii 
the  constitution  to  deposit  more.  No  medicine  ean  eaose  its  remorsl 
but  the  system  can  be  supported  until  nature  accomplishes  this ;  aw 
the  tendeucy  to  farther  deposition  may  often  be  obviated.  Heooe,  thi 
main  point  in  the  treatment  is  a  proper  hygiene.  The  process  of  no 
trition  Hhould  be  invigorated  up  to  the  healthy  standaitl,  but  not  be 
yoiid  this.  The  food  should  therefore  be  nutritions,  and  easy  of  di^eji 
tiun ;  stimulation  should,  as  a  general  rulci  be  avoided,  although  if 
floiiie  cases  the  moderate  use  of  wine,  or  the  malt  liquors,  may  b< 
allowed.  Erercite  is  specially  important.  This  should  be  taken  ai 
much  as  possible  in  the  open  air,  on  foot,  or  still  better  on  horseback 
It  should  be  steady  and  habitual,  and  the  patient  should  not  be  kepi 
within  doors,  even  in  cloudy  weather,  provided  only  he  is  warmlj 
clothed.  This  last  is  a  point  of  great  importance,  and  is  too  commoDlj 
neglected.  A  residence  in  a  warm,  dry  climate,  especially  during  th< 
winter  Hcason,  is  always  desirable ;  and  the  inhalation  of  the  air  from  i 
pine  forest  is  by  some  deemed  beneficial. 

The  medicinal  agents  are — tonics,  if  the  digestion  is  enfeebled,  par 
ticiilariy  the  cold  infusion  of  wild  cherry  bark;  iron  and  iodine,  it 
there  is  anemia ;  but  the  most  important  of  all  is  cod-liver  oil.  Tbii 
Inst  article  may  be  given  in  doses  of  a  tablespoonful  three  times  a  daj 
for  adults,  or  even  less  if  the  stomach  is  delicate;  its  use  should  b< 
persevered  in  for  at  least  six  or  eight  weeks,  before  which  time  no  be 
neiit  need  usually  be  expected.  In  the  early  stages  of  the  disease  i 
has  produced  very  decided  effects,  appearing  wonderfully  to  increase 
the  powers  of  nutrition  ;  and^  even  jn  the  advanced  stages  of  the  dis 
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ordef)  it  ni>l  un frequently  ittajs  ita  progrca^i  imd  renders  tlie  patient 
more  comfomible. 

Aiioiber  pritjcif>l0  id  the  trfatmcnt^  to  be  borne  in  mind^  is  not  to 
dop1«Me»  xior  to  luercurialiee,  to  the  same  extent  nn  in  other  diseases. 
All  exciting  causes  j^hcmld  he  sedulously  avoided,  as  iinpropcr  expo- 
sure to  eold.  Care  should  al.^^o  be  t-^tken  not  to  repel  old  eutaneuua 
eruptions,  or  lymphatic  inflnuimations  or  ulcers;  nor  to  heal  up  ft  fi^ 
lula  in  ano,  or  hemorrhoids,  by  external  means. 

The  rffaf*  of  phlhiniB  also  demand  attention.  The  coutjh  is  best 
quieted  by  morpliiui  in  tlie  syrup  of  Tolu,  or  by  hyoscyamus ;  the  brott' 
chitu  by  iuhalatiou  of  the  vapour  of  tar  or  iodioo,  Ua^mJiphf^isy  if 
fitight,  may  be  let  alnne ;  if  more  violent,  it  may  be  treattid  by  the 
tt«ual  meuns,  avoidinp  bleedings  at  least  to  any  extent;  nu/ht-nweati  by 
mineral  aoids,  and  the  infusion  of  Prunas  Virginiana  The  furtic 
Jtvtr  is  sonietinies  bcnetJted  by  moderate  doses  of  quinine.  The  diar^ 
rhaa,  if  exhausting,  must  be  checked  by  opiates  and  astringent?,  or  by 
an  opiute  eneuia.  Tiiu  debility  which  marks  the  elosing  period  of  the 
disease  demands  the  usual  stimulants.  The  ^* sugar-bouse  cure"  pro- 
bibly  depends  as  much  on  the  saccharine  diet  tised,  as  on  the  atmo- 
spheric intlucDces/ 

The  prophyiwiic  treatment  is  nlUimportant.  In  an  indiTidnal  in- 
heriting a  tuberculous  dtutbesis,  a  plan  of  hygienic  treatment  should  be 
adopted  from  tlie  earlieet  period  of  life,  and  rigidly  carried  out.  This 
should  mainly  eonsii^t  in  abundant  out-door  occupation  or  exercise,  ind 
the  avoidance  of  sedentary  habits;  together  with  a  nutritious,  mhale^ 
some  diet;  aud  agreeable  associations. 
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SECTION   III, 

DISBASES  OF  TUB  CIUCULATORY  ORGANS. 

DISEASES  or  THE    HEART   AND   ITS    MEMBBAHlS. 

nltation  of  the  heart  in  hra/th> — On  applying  the  ear  to  the  re- 
I  of  the  heart  in  a  healthy  person,  a  sound  is  heard  at  each  pul^i- 
I,  followed  by  an  interval  of  silence.  This  sound  is  double,  c^m- 
sititinpr  of  a  dull  slow  sound,  immediately  followed  by  a  short  quick  one. 
The  first  sound  is  produced  by  the  contraction  (systole)  of  the  ventri- 
eles,  and  is  synchronous  with  (be  pulse  of  arteries  near  the  hcarL  The 
■eeond,  or  short  one,  aocompauies  the  dilatation  (diastole)  of  the  veii- 
iricks.  This  second  sound  tssaid  to  be  produced  by  the  shock  camied 
by  the  ii|?htening  t.if  the  semilunar  valves  at  the  ventricular  diastole. 
I^aennec  rates  the  relative  duratioD  of  these  sounds  to  be  as  fullows — 
The  fir>t  sound,  two-fourths  j  the  si ood  sound,  one-fourth,  or  a  Itttlo 
more ;  (he  interval  of  silence,  one-fourth,  or  a  little  less.     Those  rounds 


*  Dixon*t  Elcmout*  uf  MtHliciac.     Phil  Mli-lpUiii,  ier»5,  p.  62^ 
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ire  naturaUy  mofit  distinct  in  the  fptoe  betiieMi  •!»  —  r«n-^^  , 
fonrill  iiiid  »e\euth  ribs  of  the  left  &ide,  ^ud  oq  tb«  t  of  I 

iternnm;  the  former  part  correspoDdinjf  wi'^    ^"      ^  u   ii^t 

with  tbe  right  Me  of  the  1itt:art.     Simulun*  fiTBi,  ^v**  ap- 

totic sound,  ao  impalse  or  shock  is  cominuutc«;«  <i  im  ue  gtc<biwo|w^ 
1%  h  most  pereeptible  at  hud  between  the  cajtiUgee  of  the  ilUi  m 
fixlb  ribs,  where  it  nmjf  be  felt  bj  the  hand  ^  but  tRe  atetlM»«p|M  Ctot- 
TiiOiilv  renders  it  sensible  iq  lean  pertjtma  over  the  whale  |«iiMrdia» 
Cnnsiderar>)e  variety  in  the  furee  of  the  impulse  luij  oc«:ur  fmn  irnii- 
otifi  extraneous  causes  acting  on  a  beailthy  heart.  Thun,  the  prewue 
of  tuini'urs  behind  it,  flatulent  di«»tendiaa  of  the  f  vem%  eiH 

\argemcnt  of  the  liver  aud  spleen,  c<mtractioti  of  ih  m  |»Wti- 

•i^y,  deformifj  of  the  spine,  and  similar  causes^  wht  ue  ffli>ci 

tf  pu!«hiDg  the  heart  Into  closer  conruct  with  the  ati  ^of  ili« 

ehefif,  will  make  ita  iiupulikG  against  them  stronger,     j^g^fcir^  vitnwtna 
effusions  of  air  or  liquid  in  the  left  pleura  oiaj  dji»plat^e  (h«  b« 
that  its  impulse  can   only  be  ft^lt  under  or  even  U>  the  ri^ht  of| 
sternum.     The  action  of  the  heart  is  naturally  accck*rated  by  exef 
stimulating  drink!«|  heat,  ^c  ;  and  this  excited  aclioo  i«  aiteiMinl  witC 
an  inerca»t'd  impulse  and  with  louder  sounds, 

Ej^act  pfmtwii  of  tkt  heart.  —  **A  Hoe/'  snys  I>r   Hope,  '*  draws 
from  the  inferior  margins  of  ihe  third  rib^c,  acrvisa  the  sternum^  |ia 
over  the  puhuooic  valves  a  little  to  the  left  of  the  medial  line^ 
those  of  the  aorta  sre  behind  them,  but  almost  half  an  inch 
down.     A  vertical  line  ctiimiding  with  the  left  n)ar|;in  u(  the  utrr 
has  about  one-third  of  the  hearty  consiaitiog  of  the  upper  ptrliuti  ofl 
ri^^ht  Tentricle  on  the  ri^ht,  and  two-thirds,  e\>in[H^^«il  of  the  It 
portion  of  the  right  ventricle,  and  the  whole  of  the  left,  on  the 
The  apex  beats  between  the  ciirtilages  of  the  6fth  and  sixth  led 
at  u  point  about  two  inches  below  the  nipple,  aud  an  inch  on' 
eternal  side." 

"Take  the  fifth  costal  cartilage  on  tho  left  side,"  says  Br.  tdHk 
"and  let  a  point  midway  between  its  junction  with  the  sternum  i 
its  junction  with  the  rib  be  the  centre  of  a  circle,  two  inches   in 
meter.     This  circle  will,  as  nearly  as  possible,  define  the  spae«  of  J 
priecordial  region,  which  is  nalurally  h^s  rejionant  than  the  re«l/*| 

Jitiulitm  of  (he  souftth  to  fhr.  atutf  o/  the  heart, — '*A  clearer  sou 
says  Dr-  Lathiim,  "proceeds  from  a  thin  heart;  and  a  duller 
from  a  thick  heart;  a  sound  of  greater  extent  from  u  larpe  bcortvl 
a  sound  of  less  extent  from  a  small  heart.     A  more  forcible  itupull 
given  by  a  thick  heart,  and  a  feeble  impulse  by  m  thin  one^  the  J 
pulse  is  conveyed  to  a  longer  distiince  from  a  large  heart,  and 
shorter  distance  from  a  siiiuill  heiirt,"  ' 

** Sounds  and  impulses/*  continues  Pr,  Latham,  "are  the  ioterpre- 
tera  of  each  other*     The  true  meaning  of  the  sound  U  tested  by  ibi 


'  Leflturcs  on  Di'^eaaca  uf  the  Heart,  f d1.  i,  p,  18. 
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iiiipuUe,  and  the  true  menDing  of  the  impulse  is  t^^^tod  by  the  sound. 
Thus,  from  a  clearer  stjund,  we  argue  onlj  the  pn^b^biHty  uf  an  utlon- 
uatt-d  heart,  but  we  argue  tu  certiimry  from  a  clearer  souod,  jitiitcd 
with  a  weaker  impuUe.  Frtim  a  slrouger  impubc  we  ar^^ue  only  iho 
probubility  of  a  hypertropbied  beiirtj  but  we  argue  ita  curtaiuty  from 
a  siroDgcr  impuUe  joioed  with  a  ditjiinbhed  Bouud.  Whuti  iiupulBo 
aod  sound  increase  together,  there  is  probabfy  no  hypertrophy,  but  the 
heart  ii*  ouly  actiog  mote  forcibly  from  pure  excess  of  nervouii  cuerj;y» 
'When  impul?^  and  sound  deereuBe  together,  there  is  probably  no 
tttrophy,  but  the  heart  u  only  acting  more  feebly  from  pure  defect  of 
nervous  energy*  Wheti  the  Bounds  and  impuW  of  the  heart  arc  both 
peroi'ivud  beyond  the  pneoordial  region,  they  give  notice  (g:tweraJly 
speaking)  of  dilatation  of  one  or  other  of  the  ventricles.  If,  uuder 
ibe&e  eircunijituncea^  sound  predominates  over  iiupuUe,  then  with  dihi* 
tation  there  ia  either  attenuation,  or  sotncwhut  hss  than  a  piropoi  tion^ito 
increase  of  its  muscular  substance.  If  impulse  predumiuate  over 
ulound^  with  dilatatioD,  there  is  either  hypertrophy,  or  somewhiit  mar« 
than  a  proportionate  increase  of  its  niu»cuUr  sub:*tance.'* 

Morbid  mufids  of  the  fttarf. — Unnatural  sounds  may  be  called  mut- 
niurt ;  and  they  are  of  two  kinds  :  the  excHmrdiaf^  produced  fxlentai 
to  the  heart,  that  is  to  say,  in  the ^tericardium  j  and  the  cndocardiuif 
produced  in  the  heart  itself. 

The  endocardial  murmurs  have  a  blowing  oharacter^  tho  exocardiai 
give  the  idea  of  friction. 

**  The  cndcK^ardial  murmur/'  says  Dr.  Latham,  "is  not  only  differ- 
ent in  kmd  from  the  natural  soundi)  of  the  heurt,  but  it  takes  thtir 
pUcc^  and  h  heard  in  their  «tt;ud.  It  comes  exactly  where  the  first 
aound,  or  where  the  fecund,  or  where  both  sounds  should  be.  lb 
k<;epii  strict  time  with  the  systole  or  with  the  dijistole  of  the  hearty  or 
with  both. 

''  The  exocardtal  murmur,  too,  U  different  in  kind  from  the  natural 
soundij  of  the  heart.  Hut  it  do^L'S  nut  take  the  place  of  them;  it  Is 
not  heard  in  their  stead.  In  pro|Kirtioa  as  it  is  kiuder,  it  obacurtiS  or 
over|M)wer6  the  natural  i^ound^.  But  the  natural  sounds  an)  still  api 
to  reach  the  ear  through  the  exocardiai  munnuri  and  when  ihey  do 
not  reach  the  ear,  it  is  because  they  are  impcrciipUblo  under  the  cir* 
cuuj(4taDce8f  not  because  they  oca^e  to  exist/' 

KLidocardiul  murmurs  (u  e,,  uiuriuuns  within  the  heart)  are  caoaed 
\*y  j>e«juliar  inbratian$  of  tiit  r^unutt  af  1*1>mmI  which  pass  through  the 
heart;  and  these  vibrations  may  dcpendi  —  Ist^  upon  an  uunaturaily 
thin  quuUt^,  and  deficient  quantity  of  the  Uuod^  aa  in  the  murmuni 
heurii  lifter  hemorrhage?;  *2diyf  on  diMtamto/  the  vahular  ifriJkeB  of 
the  heart,  offt^hng  obstacles  to  the  pvaiage  of  tho  blood. 

A  murmur  caused  by  the  pu9»age  of  the  blcjod  through  a  dieeaeed 
valvular  ontice  may  be  dirtci  or  rtyuryiiant  i  that  la,  may  be  pciduc«d 
dufing  the  duw  of  the  blood  along  it^  natura)  ehanuel^  if  cuutnietodt 
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or  during  iU  regnrgiUtiaOi  wUdiiriU  bappoi  if  th*  divMid  ^iItc  b 

unable  to  abut  properly. 

In  order  to  aseertein  wluit  vilvtt  it  diMMod,  ttOtiM  wm0k  ba  HduBtf 
tbe  time  at  wbich  tbe  murmur  b  board— of  thejpafiC  of  fhm  piwinriiil 
spaoe  where  it  is  heard  moU  Umdfyi  and  of  the  dir^Uitm  m  wkkk  A 
19  coHwyed  the  /arthesL 

Valvular  disease  of  the  riffbt  ndt  of  th«  beart  ia  ?iix  mra  ladeid^ 
and  the  diagnosis  of  it  from  diaeaaa  09  ibe  Mt  side  ia  ft  BMttaraf  mmm 
uncertainty.  The  following  obierratioiiai  Ibaiaibn^  obioAj  ^ifdy  la 
the  aortio  and  mitral  valves. 

When  a  single  endocardial  marmiirbbeaiddiirii^tba^atelraf  Aa 
heart,  its  seat  is  most  probably  the  aortie  valva^  wb£b  ii  tbicAaiiad  la 
as  to  impede  the  blood  in  ita  anl  frion  tba  baart  aad  to  tbrow  il  bMa 
vibration. 

When  a  single  murmur  ia  beard,  ooinoidant  wiib  tba  beaiVa  diaaUda^ 
this  also  may  bie  produced  by  a  diseaaod  aortio  valva,  if  io  diaeaaad  aa 
to  be  incapable  of  cloaingi  and  permit  tba  blood  Io  rtn^wrgHaiB  iota  Ai 
veDtricle. 

When  there  is  a  double  murmur,  both  $y$lolic  and  tiioMiolfr,  these 
also  may  arise  from  disease  of  the  aortio  orifice  alone ;  the  former  being 
a  murmur  caused  by  the  flow  of  blood  from  the  heart;  the  latter  by 
its  reprurgigation. 

Again,  when  there  is  a  $tngle  syttoiic  murmur,  it  may  be  cauwd  by 
disease  of  the  mitral  valve,  permitting  the  blood  to  regurgitate  into  the 
left  auricle  from  the  ventricle,  when  the  latter  contracts. 

The  spot  where  all  endocardial  murmurs  are  heard  most  distinctly, 
is  immediately  over  the  valve  which  originates  them.     And  the  space 
uuder  which    the  cardiac  valves   lie,  may  be  said   to  be  comprised 
between  the  lower  maryin  of  the  Uiird  left  costal  cartilage  and  the  lotctr 
(  manjin  of  the  fourth ;  extending  inwards  to  the  middle  of  the  ster- 

num.    Here  it  is  that  almost  all  murmurs  are  heard  moat  clearly. 
The  method  of  distinguishing  them  from  each  other  is  based  on  the 
\  fact  that  the  murmur  will  be  conveyed  along  the  direotion  of  the 

j  column  of  fluid  whose  vibration  causes  it. 

ji  Thus  if  a  nrurmur  be  seated  at  the  aortio  valve,  it  will  be  heard  moi4 

l  clearly  over  the  left  lialf  of  tJte  sternum,  between  the  third  and  fourth 

\  costal  cartilages.     But  the  sound  will  also  be  conveyed  with  tolerable 

clearness  in  the  course  of  the  aorta  and  its  branches ;  that  ia  to  ^y, 
i,  upwards  and  between  the  second  and  third  ribs  of  the  right  side,—' 

j.  perhaps  it  will  also  be  heard  in  the  carotids. 

I'  If  the  disease  (which  is  very  rare)  were  seated  in  the  pulmonic 

-;  valves,  the  murmur  would  follow  the  course  of  the  pulmonary  artery^ 

!■  upwards  between  the  second  and  third  ribs  of  the  left  side. 

!|  If  it  were  ideated  in  the  mitral  valve,  the  murmur  would  be  lost  if 

J:  the  stethoscope  were  moved  upwards;  but  would  still  be  heard  dia- 

;  tiuctly  if  it  were  moved  downwards  towards  Oie  apex  of  tihc  heart. 
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If  the  timrmfir  b  hearJ  plainTy  in  l»i*ih  dif*€ctton$^  tbeo  &oe4  aortic 
an^l  Tfiitrat  valffm  are  prcibaitlj  dij^t^attcJ. 

Thore  ara  80dic  few  circuiu.ihU(tee9  wUieIn  iitiut  be  ttken  into  aocomil 
]Q  e&timuUDg  the  value  uf  eudu-cardiitl  tiiurtuuT»  aa  tagnn  of  vahiiltir 
dt»oAse. 

For  first,  thoy  &re  siomethnes  absent  nltogether  when  the  pitient  i« 
IQ  repose;  ultbuugh  they  tuiij  be  excited  by  cs using  the  ^iilietit  to 
tiKive  ubuut,  BO  thai  the  heart  may  beat  more  foroibty. 

yocoodly,  the  loudncat  of  the  Houud  is  by  no  ineaDS  a  mca»nr«  nl 
the  cxU  nt  of  the  dis^eai^e  }  for  iu  long-stiLndini;  cuseA,  where  n  diseased 
orifice  buB  Leeume  very  ootitracted^  the  e»ouud  oftea  becotuea  very  feeble 
iudced, 

Thirdtyt  very  violenl  actioti  of  the  Heart  alone,  without  valrular  dts- 
fftsei  may  oocasion  a  inurmar;  this  often  happt^ua  to  chiMreo  j  seldom 
to  adults. 

Fourth ly^  if  the  heart  U  embarrassed  by  deformity  of  the  ehe»tf  or 
if  it  IB  tcK)  much  pressed  upon  by  the  fitethoneopOi  munnura  miiy  ha 
created. 

Fifthly,  in  caae^  of  aosemia,  af^er  hemorrhagoe,  or  when  the  bTood 
haa  become  pale  nod  watery  thrnujrh  ill  hcalih^  there  will  be  a  h)iid 
systolic  murmur,  conveyed  along  all  the  arteries ;  uiid  also  ul>ef»  aoct»m- 
pditiied  by  a  cootiouou^  humming  tioise  he:;rd  in  the  vimiih,  f>>peciully 
the  internal  jugular.  *  Thia  srate  is  to  be  remedied  by  uouri^hing  food 
and  tonics. 

Loiitly,  the  sounds  of  respiration  may  imitate  cardine  mortnarH  ho 
cWly,  that  it  msty  be  neceikHnry  to  make  the  patient  hold  his  brtatby 
tu  dititinguiah  thuir  real  aotiree. 

tsrLaMKATioii  Of  Tui  najiET  —  t3(DooAa0iTia«  a»i> 

r  B  a  I  c  A  a  D  1 T 1  a . 

These  maladicfl  arc  generally  found  to  be  concomitaiits  of  rA< 
liam.  No  doubt  they  do  often  occur  from  other  csQ9e«;  and  thej 
often  occur,  too,  lu  slight  degrees  without  being  com  plained  of  or 
iiispeoted* 

A'^m/j/'jmx. — The  fymptoma  of  endoearditi^i  are,  lit,  patn  \n  tlitt 
heart;  2d,  fh'sonlertsl  arhun  uf  the  hearty  which  may  be  violent^  or 
el«o  ft*rblH,  irregular,  and  intermitliti^;  3dly,  some  dyspno? a ;  nnd^ 
lately,  abnormal  sound*;  beginning  with  a  rotttjhnrgs  and  afterwurd*, 
a  murmur,  termed  the  ititf^wt  murmur^  ariatng  from  thickening  of,  of 
deposit  on  some  of  the  Talves.  One  or  more  of  lhc«e  symptoms,  oc- 
curring 10  the  cooi^  of  acute  rbeumatiam^  may  be  coopered  a  tign 
of  cndocarditij*. 

The  pftin  ia  foroctimrs  so  slight  that  the  pntient  sr  loes  it, 

if  at  all  ^  but  in  da nf^eroua  cases  is  aii  extreme  an^ui  to  be 

fuUuwL'd   by  orthopnaDa,  restloflsDesSi  delirium,  and  dratb.     The  muf- 
luur  6omeluuea  ia  heard  at  the  very  beginning,  whikt  there  is  no  otHi 
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By mpiom  or  eonplunt  ibmit  the  Iwtfl  y  womMtmm  H  diM  tol  wMm 

> :  I II  till  the  middle  or  end  of  the  diMMe. 

The  •ymptomi  of  peHeardiik  wm^  Isly  jniii  in  Ae  ve^oa  of  tk 
heftrty  augmeBted  hj  fnman  mad  hj  m  deep  iufrndoB :  5Mlj,  ih 
regalar  or  Tiolent  aotion  of  the  heart;  Sdlj,  diffienltj  of  metUDc; 
and,  huiily,  ihtphyneal  «^J^fit— an  tsrveardiai  wwrmw,  oaniod  hj  tti 
robbing  of  the  rooghened  and  inilained  lerana  antftoei  of  tlio  beni 
and  pericardinm  agtioat  eaek  other;  dnlneaa  of  nenuHiQii  Oforu 
UDiunally  large  space  of  the  pneeoidial  region ;  and  aomotinMi  a  dii 
tinot  undnlation  Timble  between  the  oartilagea  of  die  Sd,  IM,  and  4A 
left  ribe.  The  ezocardial  mnrainr  weemblea  the  nAUng  of  tw6  roa^ 
Burfaoea  against  each  other — it  u  oaHed  bj  Dr.  Watson  the  fo  ami  fin 
wound;  which  name  well  expresses  its  efaaraeter.  The  dnlnsa  « 
peronssion,  and  the  nndulataony  arise  from  the  presenea  of  Inid  dh 
sion  in  the  pericardium. 

The  friction  sonnd  cesses  of  course  if  the  hesrt  and  poiicndini 
become  adherent  together. 

iDflammation  of  the  heart  19  sometimes  sttended  with  so  nnel 
nervous  and  cerebral  irritation,  as  to  mislead  the  practitioner,  uolca 
very  cautious,  and  indace  him  to  look  at  the  head  instead  of  tb 
praecordia. 

Pericarditis,  like  endocarditis,  may  come  on  in  the  course  of  acnti 
rheumatism,  without  being  denoted  by  pain,  or  liny  symptom  scnsibL 
to  the  patient.  The  region  of  the  heart  should  therefore  be  frequentl] 
scrutinized  by  the  stethoscope  in  rheumatism,  and  proper  measures  b( 
adopted  ts  soon  as  there  is  the  first  indication  of  murmur. 

Freq**ency  of  (he  disease.  —  Dr.  Latham  shows  that  the  heart  ii 
much  rf>oro  frequently  inflamed  in  acute  rheumatism  than  is  oftei 
imagined.  Out  of  136  cases  of  that  disease,  the  heart  was  inflame< 
in  90,  about  two-thirds;  of  these  90  cases  there  were  63  of  endocar 
ditis ;  7  of  pericarditis;  11  of  endocarditis  and  pericarditis  combined 
and  9  in  which  the  seat  was  doubtful. 

Out  of  this  number  there  were  but  three  deaths ;  but  yet  in  th( 
great  majority  of  those  who  recovered,  there  was  some  deviation  fron 
the  healthy  state  remaining,  which,  no  doubt,  laid  the  foundation  d 
subsequent  chronic  disease  of  the  valves. 

Idorhid  appearances  in  acute  per icar Jilts.  —  The  membrane  is 
tensely  red;  perhaps  ecohymosed,  its  cavity  containing  serum  wit] 
flakes  of  lymph ;  and  both  the  inside  of  the  pericardium  and  the  out 
side  of  the  heart  covered  with  a  layer  of  lymph  of  variable  thickncM 
sometimes  the  opposing  surfaces  adhere ;  sometimes  they  are  free,  an 
the  lymph  is  flocculent,  or  corrugated,  making  the  heart's  surfiice  loo! 
like  tripe. 

0/  endocarditis.  —  The  affected  portion  of  the  valves  is  genenll 
round  thickened,  pink,  and  fringed  with  deposits  of  lymph. 

Treatment, — The  treatment  of  inflammation  of  Uie  heart  ia  th 
same  as  that  of  acute  rheumatism,  only  modified  to  meet  the  emei 
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genoy.  Bleeding  tDust  be  emplojcd,  if  the  g<*iienil  state  of  (ttren<;th 
ufid  excltemeut  sbow  it  to  be  dcoiaiidedi  sLiiil  that  it  C4n  be  btinie; 
cuppifnj  between  (/le  nfwviden^  or  ^^<scAc*  to  ila-  prmextrtHa^  tra  itidis* 
iH!D«abIc.  After  free  depletion,  dtt/itulU  should  be  giveo  to  fjuiet  the 
neart^fl  action.  Full  doi>ea  of  Qjuum,  at  bedtime,  to  iu&ure  sleep;  and 
caf<miri,  with  s ni filler  dojics  of  opium,  In  &ucK  quaotiUes  as  thetovcrity 
of  the  disease  may  demand  during  tbe  day  j  purtfativtM^  so  aa  to  cloar 
'jut  the  abdomioal  viaoera,  a»d  cohhitum  aro  the  luaiu  rouiedtea. 
Atid  it  should  be  obaenred  that  it  will  be  right  to  leech  or  eup  tbo 
«09tant  aoj  abriori»al  sound  is  heard  in  the  region  of  the  heart,  al- 
though no  ^ymptoiu  of  uueavtue^  there  may  bo  complained  of  by  the 
pntieut.  Wheu  the  acute  state  haa  subsided,  UUtcn  will  hasten  the 
ab«<orpiion  of  e^usiou  or  di*po»it  of  lyujph,  which  may  bo  farther  in- 
jured by  using  a  combination  of  caluDic)|  aquill|  and  digitalit|  or 
ttitrute  of  potaa>aj  or  cream  of  tartar. 

eHmomO    TALTULAR    D  1  i  t  A  i  I  * 

Thia  is  a  frequent  reiitilt  of  chronic  endocarditis,  Tbe  halves  of 
the  left  eido  are  mot^t  subject  to  it.  They  may  bo  cither  contracted 
or  di!»tortcd;  preventing  accurate  closure;  or  ulcor^ition  may  occur 
through  the  vulvee.  Two  other  morbid  cbanges  are  also  noticod,  — 
%$ijttationii  or  roughened  projection!,  and  an  affntrtfmufoHM  dtposU 
under  the  tissue  of  the  vulvca,  similar  Uy  what  occuns  in  the  arteries ; 
the  surface  over  this  depoait  is  liuble  to  ulcerate.  Ocea&tonallj  there 
is  a  deposition  of  cartila^iuuus  or  oaseoua  mutter;  and  in  gouty  sub- 
jects,  of  tlie  urate  of  sodu.     Sometimes  tlie  valves  become  atrophied. 

EfficU.  —  If  the  disease  is  very  slight  but  little  difficulty  ensoes ; 
but  if  severe,  it  is  apt  to  produce  bypertnophy  and  dilatation,  dropj, 
local  inflammations,  and  ultimately  death.  Tbcse  results  are  owing, 
first,  to  an  impediment  to  the  forward  movement  of  tbe  bbiod  in  coo- 
suquence  of  the  contracted  valvular  opening,  and  secondly,  to  ihc  re- 
gurgitation of  the  blood,  producing  an  accumulation  behind.  Buppciae 
the  icfi  auticijl">Tentricular  (mitral)  valve  to  be  affected  :  if  its  orifice 
is  contracted,  the  blood,  being  impeded  in  iU  course,  accumulates  in 
the  left  auri Je,  and  distends  it ;  eoogestioa  of  the  pulmonary  veins  is 
the  oonsec|nence ;  the  lungs  share  in  this  oongestioo,  and  pulmonary 
•  ipuplcjcy  may  be  the  result.  This  mtut,  of  cour^,  ocoaaion  an  in* 
iuflicieiit  supply  of  blood  to  the  genera]  system,  to  relieve  which,  the 
heart  must  make  greater  efforts ;  and  thus  hypertrophy  may  follow. 
Again,  suppose  some  insufficiency  in  the  mitral  valve,  owing  to  ulce- 
ration, for  example,  the  bkiod  will  regurgitate  into  the  luft  auricle  at 
each  pulsation,  produciu^,  as  before,  congedtioo  of  the-  itiriole  mad 
lungs,  and  hypertrophy  of  the  heart. 

In  coniriiciion  of  the  *rfiii7umir  valcf*  of  ih^f  aorta,  a  less  supply  of 
bloTMi  is  sent  t»  tbe  general  sysntn,  but  congCAiion  and  conse()uent  hy- 
pertrophy, tttid  also  dilatation  of  tbe  lefc  Tentricle  msy  occur.  If  these 
Talves  be  imperfect  thiuugh  ulceration  or  adhesloOj  the  regurgitatioa 
7? 


i 

I 

4 


929  PBAOTiea  0f  icsBieiWX^  > 


'   } 


i&to  tiie  Tentricle  prodocw  hjpwiwpfcy  »<  WitllWi  viA  m  fUi, 
jerking  pulae. 

General  t^ptanu. — ^DyipDMii  kfliMnd  bj  unvenhr  eflMi^  or 
emotion;  palpitadons,  also  inowiwd  bj  tht  wme  oMns;  the  fUi 
often  intermitteBt,  jeritiog;  al  other  liiM%  "veixfrafQeB^  nttdl,  aW 
irregular. 

Fh^tical  Mtgni. — ^The  pathokgioal  aomds  ate  teitil  wuiiwi,  II 
ifl  very  iroporUut  lo  dietingiiiah  between  the  emHaafg  of  fbaelioMl 
and  organic  dUeaae.  In  imitnd  utwimufeis  the  teitmnr  mut  MBoa- 
pany  the  aecfind  soand,  beoawe  oeenrring  dvrinjg  Ae  diulole  of  the 
ventricle,  and  the  paasage  of  the  blood  fmn  the  amiflle  into  the  Te» 
tride.  It  is  heard  over  the  TentrieleB,  between  the  Ibttrdi  and  Ml 
ribe, — rather  than  immediate^  over  the  TalveOy  beeuiie  the  Inig  hetfi 
interferes.  It  b  never  beard  o^ow  this  poiikt^ — wUeh  will  diftlinnal 
it  from  aortic  valvular  deficienej.  Another  point  to  be  nmeinbiBraJi 
is,  that  the  second  sound  of  the  heart  is  also  distinetlj  heud,  ahowifl| 
that  the  aortic  valves  are  soaod. 

In  mitral  deficiency ,  the  abnormal  aonnd  will  acoompany  the  ventri* 
cular  contraction,  and  will  hence  be  heard  accompanying  the ySrs/ sound. 
It  is  a  loud  and  prolonged  murmur  in  a  low  key,  like  whispering  the 
word  "who/'  it  is  the  most  common  of  the  abnormal  sounds,  and  in 
heard  over  the  seat  of  greatest  dulness. 

In  contracti(/n  of  ihc  aortic  valv&t,  the  murmur  accompanies  the  first 
sound,  and  is  heard  over  the  third  rib,  and  upwards  and  to  the  right 
of  the  sternum,  in  the  course  of  the  aortic  arch.  It  is  comparatively 
superficial,  and  sounds  like  whispering  the  letter  "  %.** 

In  aortic  regurgitation,  the  murmur  accompanies  the  second  sound, 
and  is  heard  near  the  apex  of  the  heart,  because  produced  by  th< 
blood  rushing  down  into  the  lefl  ventricle,  through  contraction  of  tbi 
aorta.  It  is  superficial,  and  not  very  strong,  and  is  likewise  heard  higl 
up  in  the  course  of  the  aortic  arch.  In  slight  aorlio  regurgitation 
there  is  only  a  blurred  second  sound. 

In  valvular  disease  of  the  right  side,  the  sounds  are  much  the  sami 
as  those  of  the  left  side.  The  tricwpid  murmurs  are  heard  at  th< 
right  of  the  sternum ;  those  of  the  pulmonary  semilunar  valves  are 
superficial,  and  on  the  lejl  of  the  sternnm. 

Treatment. — If  taken  early,  it  may  be  cured.  If  it  is  the  result  of 
inflammation,  the  proper  plan  would  be  a  long-continued  but  moderaU 
use  of  mercury,  so  as  not  to  affect  the  gums.  Iodine  may  also  be  can 
tiuusly  employed,  either  alone,  or  in  conjunction  with  mercury.  If  ii 
can  be  traced  to  a  rheumatic  or  gouty  diathesis,  a  protracted  use  of 
the  alkalies,  with  colchicum,  is  indicated.  Counter-irritation  b] 
means  of  cups  repeated,  or  blisters,  or  pustulation,  will  also  be  ser 
viceable. 

HTPEKTBOPnT    AND    DILATATIOll. 

The  dimeosions  of  the  heart  may  be  inenasedi  either  by  angmenta 
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tioD  of  Its  musiiular  w»11$,  or  enlargement  of  iU  cutitiOK  Tbe  naino 
hifpcrtrophy  h  giviMi  to  tha  furmcr  of  ihcsy  conditioti?,  wb«n  rehuUing 
Iffum  tui  iucriiiifie  of  ita  iiiuBcular  Hubstance;  that  of  dtlatattmi  to  the 
^littu  ^jBotb  couditiomi  are  upt  to  coexiBt. 

^^St'Ptfnkgti  i^ho  of  tbe  benjtbj  beart  is  UFually  described  u  aboat 
that  of  the  intirviduarB  last;  the  thickness  of  the  left  ventricle,  four  to 
six  lines;  that  of  tbu  right,  two  to  three  lines;  tbiit  of  tbe  left  Auriete, 
«!>out  one  and  &  half  liijes^  that  of  therigiil  luride,  about  one  line. 
The  cavUten  ure  very  tiewrly  of  equnl  aiste,  and  are  capable  of  eoiitain- 
ing,  each,  about  two  fluid  ounces. 

Soiiieiiuies  all  the  cavities  are  enlarged^  changing  both  its  shape  and 
position.  Again,  on!)  one  cavity  muy  be  bypt-rtrophied,  in  which  ca«e 
the  othof  will  rcsenibtf  a  auiall  uppemiiXt  The  coluuinri3  cArnew  are 
hIho  generally  enlarged  at  tbe  aaiue  time.  It  is  rnro  to  witne^^  dilata* 
lion  of  all  the  uavitiui;  tbe  veutricka  arc  more  liable  to  it  than  tbd 
1  uric  lea. 

Several  varieties  of  hypertrophy  arc  umitlly  described,  vi«.» — »i*m/*/« 
htfpertrojth^,  in  which  the  mut>eular  parj**te8  are  thickened,  bnt  the 
cavitiol!)  unaltered  in  site;  h^prrltoptt^t  with  i/ihiufinn^  or  rt^c^ntric 
hjfpcrtrttphj^j  in  whith  iliere  i&  ul^o  an  iucrea^iie  of  the  capacity  of  the 
cavities;  and  coincntrit'  hi/prrfropftt/f  in  which  the  subatanee  of  tb« 
heart  it?  ibitkemHl,  and  itti  cuvitiea  dinJil»i^bed. 

Modern  pathologists  have  dcciibd  lliat  tlie  concmfnc  hyprriroph^  it 
a  patboh»^ieal  nii&raki^ ;  that»  in  f^iet,  it  depend*  on  the  ulate  of  con-^ 
truction  in  whiuh  the  heart  happens  to  be  left  at  tbe  uiotiient  of  death ; 
and  that  the  so-called  oonccutrie  byp^rtropby  often  van  itches  as  tho 
Til/or  mortit  goes  off,  and  tbe  heart  liilatca  and  b<.*comes  flabby. 

Grneral  sj/mptfmifi, — One  of  tlie  ino»t  prominent  is  dyspna^a,  pro* 
duced  by  any  exertion  ;  al^o,  pa  I  pi  fal  ions,  which  are  aaiiictiiiie§  so  vio> 
lent  rot  t<i  shake  tbe  wh'de  biidy;  priecoidiid  uneasiness^  The  juK^oti*/- 
Qry  fligna  are,  violent  headache,  vertigo,  buzsiDg  iu  the  eatP,  flj«9bea 
of  light,  pulriiotiiry  congefctiou,  pneuujonia.  apoplexy  of  the  Itin^s,  coo* 
geatiou  of  the  liver,  bilious  disorder*,  and  dyt^pepsia,  and  titirdly»  gene- 
ral and  b^cal  dropsy.  Towards  the  close,  tbe  patient's  auflVriu;^  in  ex- 
treme J  unable  to  lie  in  bed,  he  is  forced  to  assume  constantly  u  sitting 
pMjjtturc,  with  the  body  beut  forward.  Death  someiiiuvs  occun  very 
suddenly  in  syncope. 

Hypertrophy  of  the  Itfi  ventricle  may  bo  eaused,  Jirtt^  by  drcwm* 
aCatices  that  eieite  the  action  of  the  organ  to  a  f^eat  degree;  sueh  aa 
high  living,  violent  exercise,  and  meDtal  excitement;  and»  iet^mffy^ 
by  obstructions  of  the  mouth  of  the  aorta.  These,  of  course,  requiro 
greater  muscular  force  U)  be  exerted  in  order  that  the  blood  may  be 
propelled  in  the  fame  time  through  a  small  aperture  as  lb  rough  one 
of  ilie  natural  sixe, 

Ilyjtertrnphy  with  dthfatiOH  IS  much  more  common  under  the  last- 
r  Dienti'tned  cirouniM^mccn,  than  simple  hvpcrirupby ;  fur  the  sainecauM 
I        lliat  obatructs  the  cuiicut  of  bloodj  will  also  give  tho  cavity  a  tcodeacy 

i . d. 
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928  vmiOTros  i»t'icntetn. 

;n  ioaikte,€q»cMnyifUiepBliMiCbMl«tHlditQMn 

nnteiilsr  wpU^m. 
!,  The  tjiDpCoM  •!«,  a  Teiy  fltroBS  ana  Ml  pidM^  all  Aa 

ftfe  for  a  tme  inTigonitedy  ItniMd  fkee^  ywi— t  nigm,  fetadMlM 
itaodencjr  to  apoplezT.  If  theie  be/al  the  aae  tme,  ahnl  nga| 
tatiooy  the  piuaewill  be  wftery  end  there  wiD  he  the  valrabr  ■«■■ 
HMertrmhm of  tk€ rwki  wmirkh  ieaot  eiMiuM|ieBhJ  hwmuUk 
palae.  U  m  ^eiiefBllj  etteMed  with  tii—pi  legwgiletaB^  vKi 
produees  a  pnbitioii  ia  the  jagdar  vehi. 

The  imimlie  betmgereiid  note  eztBDMfe;  the  iat  sand  ii  Ml 
ibao  neual.  PereiiMioD  is  dalkr;  and  eftea  thse  it  fgmSm  jftm 
neoce  io  the  pneeordiel  te^on. 

Dilataium  without  k^perinp^.'--nM  k  a  Und  of  ■—! 
atrophy,  and  happens  to  I nbhj  escheerie  pettealst,^  in  w^om  the  hss 
gives  wa^  aod  stretches  ia  efierti  to  esrry  oo  the  aiealatiea. 

The  signs  of  diUtstion  ere  saeh  as  arise  ftoai  a  wantof  dolj  aeiali 
blood  in  the  different  psrts  of  the  body ;  snob  as  pale  face,  pnrplii 
lips,  feeble  pulse,  general  paleness  of  the  snrfaoe,  csdema  of  the  fee 
the  moTements  of  the  heart  feeble  and  prolonged,  great  disposition  i 
faintncss,  and  tendency  to  passive  hemorrhage  and  dyspnooa  on  tl 
I  ;    jt  slightest  excitement 

I       ^  The  touruU  arc  clearer  than  natural,  accompanied  by  dulness  c 

percussion,  and  a  feeble  pulsation. 

Cawea. — Valvular  disease  is  the  most  frequent  cause;  rheumst 
irritation,  any  cause  producing  constant  and  excessive  ozertion  of  tl 
organ,  as  violent  ezerciite,  playing  on  wind-instruments,  riolent  ps 
siuns,  intemperance  in  eating  and  drinking,  emphysema  of  the  lung 
asthma;  anemia  predisposes  to  it  by  occasioning  relaxation. 

Treatment. — It  is  curable  if  the  valves  are  not  implicated,  and 
taken  in  the  early  stage.  The  great  point  is  to  remove  the  exeitii 
cause,  especially  valvular  disease.  Regulate  the  patient's  habits  < 
life  and  occupation ;  moderate  his  diet ;  occasional  moderate  bleedin 
in  hypertrophy ;  with  an  active  pulse,  or  cupping,  if  there  is  pain ;  b 
avoid  large  bleedings;  occasional  saline  cathartics ;  ^jsi're  exercis 
Diijitalts  is  the  special  medicine ;  prussio  acid  is  also  used  for  the  sai: 
purpose ;  tincture  of  aconite  and  colchioum,  where  it  has  resulted  frc 
rheiimatipm ;  constant  revulsion  to  the  surface. 

In  dilatatum^  the  object  is  to  produce  good  blood;  hence  bleedii 
should  be  avoided ;  tonics,  iron,  cwd-liver  oil,  and  animal  food  shoo 
bo  (Jirccted,  with  an  occasional  small  dose  of  a  ssline  cathartic.  Dij 
tiilis  is  hero  specially  required.  The  wild-cherry  bark  is  an  excelle 
tonio;  and  as  nervous  symptoms  are  very  apt  to  be  present  in  female 
opiuui,  belladonna,  valerian,  &c.,  may  be  given  with  advantage. 

Various  other  organic  diseases  of  the  heart  are  occasionally  witncssc 
but  as  they  are  comparatively  rare,  and  for  the  most  part  incurable, 
will  suffice  barely  to  mention  them  here. 
Atrophy  occasionally  occurs.      tSo/ttning  may  take  place  witho 
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ir)ft(iTTinia1ton ;  it  maj  rettiU  in  ti  rupture  of  tK«^  bfart.  Tiinoaff  im/Zu- 
rattotti  of  ibe  beart  ni;iy  occur,  as  uf  tbe  fibrrmt^  i'artifwj(no%in^  tuid 
ttmttrti*  ebaract^r.  /\i/^y  df^tnrrution  la  a  r&FQ  di^dtt»Q.  Tuhcrtltj 
curcinoma^  aod  pof}f^i  are  also  mroly  noticed. 

AHOIN  A    PlCTOaii* 

Tbin  clrendful  eotnpbtnt  attacks  perflonn  who  liave  some  orpin ic  alte- 
ration  uf  iIr*  Eitartf  aiict  pe»eru]Ij  of  an  arropbio  cburacri^r.  lo  aoiti« 
e4i.«e!i  the  h€»rt  bus  been  fuund  excessively  loaduii  wirh  fat;  in  CKb^ni 
ibcre  has  b^^en  a  foftness  of  tbe  beart;  in  oibc^rn  dieenw  of  the  valvea 
or  of  the  aorU ;  and  in  ae?eial  OMt/ttatimt  uf  iht  it^rftnary  nrirtjf,  a 
change  wbitb  would,  of  courae^  greatly  laurfisre  with  ibe  proper  iiou- 
mhment  of  the  beftrt. 

Sj^mptom*. — These  accm  to  bfi  of  the  natore  of  a  trampy  or  tfHfm% 
of  the  hrarU  cotiibinrd  with  inabilify  to  profx)]  it^  confenta  pr»t(>rrly. 
The  palient,  in  walking?  briskly,  especially  if  be  dne«  m  uf^er  a  med^ 
la  »eixi'd  witli  a  peculiar  pain  in  tbe  region  uf  Uie  heart.  It  ii»  h  p^tio 
of  an  ahinain^'  nature  to  the  patient,  who  oftc^n  fir«lM  that  he  nm^t  ^t^p 
and  supfKirt  bimmOf,  and  aa  if  another  »tep  would  be  f*Atu\.  The  pniu 
goea  through  io  tbe  buck,  and  often  ahoots  down  to  tbe  elbow  of  tb« 
left  arin«  Tbe  pulse  ftometiniea  atopa  during  the  paroxyKtu.  When 
it  bus  laatcd  some  secondaf  it  |:oea  off. 

Tbe  uttaekn^  frioi rally,  ai»  tbe  dmeue  adTiincea,  beeome  more  and 
toore  frequent  uiid  violent,  and  more  easily  induced. 

TrtatmeiU. — This  may  be  eoui prised  in  the  word  qutH,  The  pa- 
ti<int  libould  be  warned  of  bia  danger;  and  tbe  means  which  have 
Lot! a  before  itpoken  of  i»bould  be  employed  to  allay  irritation  of  tbo  dta- 
^umd  organ,  takiug  care  neither  to  weaken  ibe  patient  t4x>  much  <m 
ibe  ooe  band,  nor  on  the  other  to  lei  hia  feios  btoomt  too  full,  or  ib« 
liTcr  and  kidney  a  inactive. 

FUNCTIONAL  DISEASES  Or  TtfK   HCABT* 

These  are  exhibited  nnder  two  main  fwrma, — paigjiiations  and 
fi  rti  ra  !ij  tc  pa  t « j, 

Tbe  syroptoros  oftin  strongly  resemble  those  of  organic  diafaAe|»ucb 
as  dyspticc'i,  pain,  &c. ;  but  tbe  ebaraiii'riFitte  dtMiuction  ia  thr  tconl 
oftf  coniUftnt  murmur  in  merely  fuuctiuniil  disurdur. 

The  rnvMi^  are  eucb  ue  produce  geoural  nervt»ti&  deningement,8a  ibe 
exo'asive  u^^e  of  tobjicco,  or  of  coffee  and  tea,  dy»ptpflia,  fiamleQee^  bya- 
teria,  6e?ere  study,  depressing  emotions,  aeiual  exo«^aae«v  and  aoMii*. 
They  are  moet  apt  to  occur  about  putierty,  or  s  Uttle  ftfWf ;  and  io 
femalea  more  than  in  maW 

Tlie  treat me^tt  in  to  be  f  It's,  —  removing 

aniiapaamr^ 


all  known  cuu»e8,  and  eu-^ 
dica,  and  exerciic. 
78* 
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DIBEA&ES  OF  THE   BLOOD-VESSEI^. 

Tuflaramatioft  of  the  arteries  is  fare  itt  the  acute  form.  The  s; 
tome  ure  pain  and  lendernose  along  the  coarse  of  the  vepseT,  atte 
with  a  thrill  or  throbbing.  Coagulable  lymph  lA  eWused  withii! 
vessel,  often  producing  a  complete  arrest  of  the  oir^ulationf  am 
f>utting  in  gangrene.  It  is  highly  probable  that  loanj  cases  nf  i 
taneous  gangrene  m  old  people  are  thus  pmduced. 

Vhmnic  artcrifu  is  probablj  more  common ;  but  is  Dot  usual  I  j 
cove  ruble  before  death.  Atheromatous  dcpoeita  maj  occur  id  the 
of  the  arteries,  eiciting  uloeratioo.  They  are  alia  liable  to  ouific 
as  ii<re  advances. 

The  trmtment  consists  m  bloedingi  leeching  to  the  |mii  *ffi 
blisters,  and  foment aliona* 

FHLBBITia, 

Indammstlon  of  the  reins  ii  of  frequent  occnrronoc.  The  sigt 
patti  and  tenderness  in  the  course  of  the  T09sd,  whit-h  ro>od  he( 
cord-like  and  knotted^  bj  which  it  tnaj  bo  distinguished  from  arli 
There  are  swelling  and  redness  of  the  adjacent  parts — ^tha  re 
being  in  strcukH.  The  liiub  boloir  the  fmrt  ifiect^  is  awtillen, 
obatnietioD  o(  the  circulation  sud  effusion  of  serum.  A  aiujilar  t 
tioD  is  seen  in  the  mt'lie  leg  of  women,  depending  upon  inflamti 
of  the  uterine  veins,  and  extending  thence  to  tbe  iliaca  and  fem 
A  frt^quent  effect  of  phlebitis  is  the  production  of  pus,  in  whiob 
either  perfect  occlusion  of  tbo  vein  a&ore  oocars^  with  tho  forn 
of  an  abscess,  or  the  pus  piu^ses  into  the  heart,  and  produoea  exo 
prostranon^  Another  oon^equeoce  is  nittasfiJtk  ahseetis,  ariaiug 
the  deposit  of  puH  in  some  particular  part.  It  is  posaible  Ihal  ib 
which  enter»  the  circulation^  may  act  as  a  firman t 

The  treatmeni  conuisti  in  free  leeching,  blisters,  lead -water  af 
tious^  fomtntatious,  &€.  j  and,  in  suppuration,  a  supporting  plau 

BISEAflES  or  THE  BLOOD. 
iooBButua,oa   BCuarT, 

This  disease  consists  in  a  peculiar  depraved  state  of  the  bloo 
nnture  of  which  is  not  known. 

It  commences  with  a  feeling  of  languor,  or  general  debilit 
mental  despr^ndency ;  a  sense  of  fatigue  is  eicperieneed  on  the  sU, 
exertion  ;  the  face  is  either  pale  or  sallow,  and  presents  an  appet 
of  puffinefls;  the  guma  are  swollen,  soft^  aod  of  a  purpliab  ooloii 
bleed  easily;  tbe  nreath  becomes  offensive,  tnd  peteehim  appcfti 
the  body.  Hemorrhage  frequently  occurs  from  mucoua  aurfavci 
fe«t  beeome  a^em&totn^v  hard  and  painful  swellings  occur  oti 
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tow  pradc;  and  nl«iO  to  bemorrhagic  eCTuAioos*  TKe  tongue  and  appe- 
tite otWQ  QontlnuQ  uniiifuvted*  Deiilh  is  produt^  either  hy  tbo  debilitj 
or  hemorrliEige, — tlie  int4?llect  rcnm Suing  sound  to  the  last. 

CttuHCK.  —  The  chief  cause  is  the  deprivation  of  proper  vegetable 
fo<»d.  Other  causes  may  contribute,  such  as  long-eoutliiued  expoRure, 
farij^uei  the  depressing  passiions^  Ac  The  exclusion  of  frfiib  vegetable 
fnod  will  nut  produce  it,  provided /r^itA  uniinail  food  euu  be  procured. 
It  occurs  most  frequently  on  b^mrd  of  it  hips,  on  long  voyages,  and  ooctc 
sionnlly^  also,  on  laud,  under  siuiilar  circurnst:inoe8« 

T/fiifnttnf. — This  is  very  simple  ;  all  that  is  requisite  is  to  remove 
the  caufie,  by  giving  plenty  of/reah  vegetable  food  and  acids,  e^peeiitlly 
lemon  juice  or  citric  ncid»  Cabbage  and  potatoes  are  also  excelleni 
iintiscorbuties  j  and  milk  is  a  good  article  of  diet.  Of  medicines,  iiilnite 
of  pota^sa  has  be^en  specially  recommended  ;  but  it  ahoutd  be  re  mem- 
be  rcd^  that  Qutbing  will  avail  in  the  abe$ence  of  vegetable  food. 

This  c^nsistfl  in  the  production  of  livid  or  purplish  «pnt»,  generally 
commencing  at  the  lower  oxtreuiittes.  Two  varietiea  are  described — • 
jiurymra  ftmph'X  and  p.  hrmnrrha^pt^a^  although  it  is  probable  they 
do  not  essentialty  differ;  in  the  latter^  there  is  also  effuiiioo  of  blood 
into  the  iiiui'ous  mcmbmnes. 

Sometinics  there  are  constrtutional  Fymptomi,  as  IB  ncurvy*  eapiy 
ctfllly  neuralgic  pains  in  I  he  back.  It  appeam  often  in  successive 
oropA;  the  ^^tn  bring  u^Jually  smali,  but  at  timi^s  b«*con»ing  very  largo, 
by  increase  of  the  effusion.  Occastoniilly  it  is  periodical.  It  is  not 
elevated  I  nor  ia  it  occom  ponied  by  any  sensations.  It  ia  situ  ply  an 
eflfusion  of  the  colourintf-matter  of  ibe  blood. 

In  p  hemorrha^ca  ihe  blood  efCsipeit  from  the  gums,  lunes,  &e, 

Vau»r$.  —  Not  well  undcrstotrtL  It  oc<-urs  io  depraved  conatiti^ 
lions,  as  a  general  rule,  though  this  is  not  always  the  case ;  it  b  more 
:«oiiimon  in  the  youngs  and  in  the  very  old.  It  mti^t  reaemblee  aeurvy^ 
in  ita  general  character^  though  it  differs  from  it  iu  not  being  prevented 
nor  cured  by  freah  vegetable  food.  In  purpura,  the  gums,  although 
purplish,  do  not  soften,  nor  swell,  oor  ulcerate,  as  io  scurvy. 

Ttfafmenlr — >Tbe  main  indication  is  to  correct  the  low  state  of  ilie 
blood|  by  a  milk  diet  and  tonics;  astringenta  for  the  hemorrbige; 
also  opium. 

BEMORaBAaCS. 

arisTAXis.  —  BLamniJfa  fmoM  Tita  iioia. 

There  Is  oo  part  of  tbe  body  more  disposed  to  hemorrba^  thai)  the 
pituifary  membrane^  and  none  in  which  the  recurrence  of  the  discharge 
productive  of  to  little  injury,  as  respect*  cither  the  structure  or  the 
on^ritution.     The  blood   effused   from    this   membraTio  may  bo  di»- 
kharged  either  by  the  nostrils  or  by  tbe  mouth,  after  having  paaacd 
'  nto  tbe  posterior  fauoes. 


I 


I 


t'' 


anmm.—H 

nf 

tW 

%*»pi0M4, — ^Tltf  ilk       Im  ii  vttbend  b  1^  p«ia  ^  eW  fan4 

vin^  firMMraoleMf ;  f  i^  niei  ptteiti*  la  t^  irstpAfml  trla 
tm.  7b«  nhiraii  tfiilft  f  i^a  yi|ilgii«lSfc  or  ^wi^rmi  mi  mm 
ol  mmm  rffiiini,  wvmI  d  »oi«  iaiwaatoiy  lawk  if  fit?« 
n  or  of  1^  Iv^H  se.  TW  pum 
M  of  irrtiBl  moIni^Uc  iiabdiiai,  mm 
of  Ukc  list  fta^i.-t  of  nwltgnotti  v  lo«  lt?«fi.  The  qsmmtitf  of  bloii 
difM.^hari;^'']  fimj  Tat^  from  ft  f«v  dropi  to  many  frvondji;  «&d  iB  tin 
more  obstinate  potfife  rUtes  tbe  pttieDt  may  be  ledoeed  lo  the  aimot 
danger,  or  maj  be  carried  o€  in  a  few  boon  or  daja,  aceording  to  Um 
eontinnance  or  violenoe  of  the  discharge. 

Treatment, — If  the  patient  be  robwt  or  plethorie;  if  he  haTe  ei 
.perieoeed  attacks  of  determinatioo  of  blood  io  the  head;  the  dis 
charge  should  not  be  arrested  until  the  vascular  system  is  reiieved 
and  when  this  is  accomplished  the  epistaxis  will  cease  of  itselfl  If  ii 
should  seem  to  cease  prematurely,  and  particularly  if  the  above  symp 
toms  still  continue,  depletions,  purgati?eS|  and  an  antiphlogiatie  leg^ 
men  ought  to  be  prescribed. 

When  it  is  requisite  to  check  the  hemorrhage,  the  patient  ought  k 
be  plsced  in  a  cool,  airy  spartment,  with  the  head  elevated  or  hek 
npnght,  and  the  feet  plunged  in  warm  water  containing  mustard 
The  neck  should  be  bared,  and  cold  fluids  aspersed  over  it  and  Um 
face,  or  ice  applied  upon  the  nape  of  the  neck  or  upon  the  fbrehesd; 
and  an  active  cathartic  exhibited ;  the  sulphate  of  niaffnesta  with  sul 
phurio  acid  is  the  best.  Lemonade  and  cooling  drinika  may  also  hi 
given.  When  the  epistaxis  has  become  habitud,  or  periodic,  and  ee 
pecislly  if  it  be  vicarious  of  menstruatioui  it  may  be  anticipated  bj 
cupping  on  the  nape  of  the  neck. 

In  the  paitive  or  atonic  states  of  the  disease,  astringents  should  bi 
njected  into  the  nostrils,  and  astrinsents  and  tonics  given  internally 
A  solution  of  alum  may  be  injected  into  the  noetrib ;  or  lint,  mois 
with  this  solution,  introduced,  or  powdered  alum  blown  np  the  nostril 
The  aoetate  of  lead,  and  smsU  doses  of  opium,  msy  be  exhibited  witl 
advsntage.  If  the  bleeding  will  not  stop,  the  anterior  anil  poateria 
apertures  of  the  nostrils  should  be  plugg<ML 


HEMOERnAOB   FROM 

HAM07TT«lfE    AVO    VV%M09AtLt    JkPOFLBXT  —  BBMORXIIAOB 

rtlOM    THl    1I.H8KIRAT0&T    ORGANS. 

H^moptjais  ia  one  of  the  most  fnM|iient  varietieB  of  beuiorrhfige^ 
#wiTig  to  — Ist,  the  VQTj  extensive  bronchial  and  vcf*ic«laT  sarface  to 
bich  the  bloud  in  cir€tilat<>d  for  the  purjvose  of  undergoing  the  ro- 
isite  changes  during^  r€'?*pinition  ;  2d,  lo  the  dclicat^j  confurojulii>tt 
the  capilturieg  of  the  uimtouB  luerohrdue  of  ihin  part;  3d,  to  the 
abilitj  of  the  luogs  to  t'ongef^ttuDH,  from  impaired  nerFOua  power, 
from  obstructions  of  the  pulmonary  veins,  and  of  the  circulation 
ihrou^b  the  It  ft  side  of  the  hejirtj  aod  from  tubercular  or  other  le«ioQa 
of  the  sub&tuiico  of  th«  lungR, 

We  may  ndnjit  three  principal  sources  for  the  blood  which  Is  ex- 
ipec  to  rated  iu  ha!Uiopt)t»i0.  It  may  eoine,  Jirtetf  from  the  mueoufl 
fnetnbrane  of  the  bronchi ;  necontJIy^  from  a  vessel  ulcerated  in  ft 
berculous  excavation  ;  thirdtt/^  from  an  aneurism  of  the  aortOi  or  of 
le  large  trunks  arisiug  from  its  tmuiaverae  areh,  in  which  case  it  will 
be  iMXiti  5ital« 

J\i/hf)ftftj^.  —  Some  few  casea  of  baetmoptysis  depend  on  suppreseion 
of  the  meusef ,  and  are  hiibitua)  and  not  dangerous  ;  but  in  by  far  the 
uinjnrity  uf  Qn^ca  it  depends  on  disease  of  the  heart,  or  on  the  irritation 
©f  tiiberelo.  IJypcrtrophy  of  the  right  ventricle  i;*  generally  suppo^^ed 
be  a  (rcquvot  cautfe  of  pulmooary  hemorrhnge ;  but  the  momentum 
used  by  hypertrophy  of  the  right  ventricle  m  rarely  tuffieient  to  rup- 
ture any  bra  rich  of  the  pulmonary  artery,  ])r,  Walaoo  Bratt^a 'Mhat 
fvery  instance  of  pulmonary  hemorrhage  dependent  upon  organic 
disease  of  the  heartf  which  he  had  obsen'ed,  coincided  with  dim^aao 
on  the  left  Mq  of  that  organ,  mechanically  obstructing  the  reluro  of 
blood  from  the  lungs*  The  obstucle  haa  M)tnetimes  boeti  placed  at  the 
kutraoce  of  the  aorta  ;  but  it  hai»  moat  eomuionly  cciuaiated  of  narrow- 
g  of  the  left  auric ulo- VCD tricular  orifioe|  and  a  rigid  condition  of  tb4» 
iinil  valve/* 

W'hen  these  morbid  atatet  exist,  it  if  easily  brought  on  by  vldeat 
croisc,  or  anything  that  irntatea  the  lunga. 

Pulmonary  hemorrhage  may  be  iimple^  the  blood  being  all  spit  op; 

it  may  be  attended  with  what  is  moat  iniprof»erly  called  pufmonarjf 

ipopiejTif  ;  that  ia  to  say,  an  intiltratinn  of  blood  into  the  minute  tubea 

And  atr-cell»|  rendering  n  portion  of  lung  Sidid.     Thij»p  a»  l>r  Watson 

ahown,  ia  an  accident  of  pultnonarj  hemorrhage,  and  occura  iu  ihi« 

j:  A  poriiou  of  the  blood,  int»teBd  of  beiug  coughed  out,  i^  drawu 

ick  by  the  patient'ei  inspiratory  efTorta  into  one  or  more  s^mall  tub<S| 

d  Hlla  and  blocks  up  one  c»r  more  tobulcs,  giving  ris«  to  ouu  or  mom 

tioha  or  mai«C5,  composifd  of  blood  that  haa  €U4igulated  in  tht»  air* 

idee*     Sometimes,  though  not  ofU^n,  the  Utter  arv  br^'ken  down 

tiid  ruptured  by  it.     In  other  ca^e^*^  hemorrhagt?  occurs  in  tlie  minuter 

Ue  and  vcAiclca,  ;itm1    roes  t  n  rlot'v'iug  up  a  largu  portion  of  lung 

progre««iivt'ly ;  the)  unscnbed  lam|«  jmit  de»crilH£d| 

W  A  lar|^e  irnguLi  ^  sun. 
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S^mpf^jm$,  —  Some  degr&e  of  pain  or  oppression  at  ihe  chertj 
cough,  wbkL   brings  lap  mouthfuk  of  blood,  fluid  or  datted, 
qiuiEititj  way  vary  trum  a  teAspoooful  to  Beveral  pbts;  so  that  tll< 
Ueut  ntay  be  aufifocatad  by  th^  abundiincc  of  the  hemorrbagfi. 

The  &t€tboecope  is  usety,  aa  iodic^tiog  the  ezteot  and  plaf>e  of 
hemorrba^'O,  for  wherever  there  ie  blood  in  the  alr-taben  or  v^i 
there  will  be  a  corrcapouding  crepitatlim,  or  if  the  lung  ia  solidi 
there  will  be  abseoce  of  respir&tioo. 

J^fUr  pulmonary  apapkxji  the  blood  k  es^pectorated  in  darl 
sputa,  mixed  with  mutiua. 

Treatment— When  the  pulte  ia  full^  etro&g,  and  TihratoT^,  ble«i 
is  required,  and  the  quanlttj  of  blood  abstracted  will  aeeessarilj  dc 
on  the  string tb  of  the  patient.  One  bloodletting  of  twenty  or  Iwi 
four  ouDces  on  the  iirat  or  second  day,  will  havo  more  effect  in  eh 
ing  the  hemorrhage  thati  ieveral  poundi  taken  away  in  the  coyrae 
fortnight  When  the  paticut's  powers  will  not  admit  of  ^neral  d 
tion,  cupping  or  leeches  should  be  reported  to.  A  free  current  of 
air  should  b&  allowed  to  pugs  over  the  patient,  who  should  be  Vi* 
covered;  ibe  bowels  should  be  opened  with  Epsom  salts  and  aulpl 
aeid;  and  the  best  remedy  is  the  aeelate  of  lead  with  opium.  Ve 
Bile  nee  ihould  bo  enjoined;  the  diet  be  verj  meagre,  and  com 
lemonade  or  other  acid  drinkst  If  the  hemorrhage  aasume-a  a  pa. 
character,  alum,  with  dilute  sulphurb  aeid,  may  be  administered. 
alightar  cases,  saline  draughts,  with  small  doses  of  dEgit;iH8, 
BuSice.  Any  influtumatory  or  irritative  symptouis  must  be  treate 
blisters  and  other  remedka  that  have  been  ad?«frted  to  when  apea 
of  phthisis. 

B^M  ATE»«t1l  — BlMOaVHAOS    raOX    TUa    STOXACH* 

Cauaej. — Whatever  irritates  the  mucous  surface  of  the  atomae 
interrupts  the  return  of  blood  from  that  organ,  will  occasionally  pro 
this  disease.  Blows  aud  injuries  ou  the  abdomen^  particularly  oi 
hypochondria  and  epigastrium  j  violent  concusaiona  of  the  In 
ezternat  or  interna!  ptci§aure  on  the  stauiach ;  the  lugaation  of  irriti 
or  hurtful  matters  iuto  this  viscus  ;  intemperate  indulgence  ia  fuc 
itimulatiug  liquors ;  the  presence  of  worms  In  the  aiomacb  or  n 
part  of  the  small  intestines ;  powerful  or  irritating  emetics,  evpec 
when  given  in  the  advanced  stages  of  fevers^  or  in  caebeetie  or  via 
diseases  ^  the  suppression  of  aecustomed  dischar|ies,  particularly 
menstruaj  or  bicuiorrhoidal ;  the  application  of  cold,  or  of  eold 
moisture,  to  the  lower  extremities  or  surface  of  the  body  during 
spiratiou  or  the  cutamenial  period  |  neglect  of  the  bowels,  and  & 
quent  accumulaliou  of  fmcal  matters;  diseases  of  the  vessels  ol 
stomach  and  neighbouriag  viscera;  the  gravid  uients^  and  ] 
tumours  developed  in  any  part  of  the  abdomen 4 

St/mptoma^ — in  most  cases,  there  are  j>nvw«flito^^  symptoma,  j 
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riuking,  or  of  ftnziety,  at  thiB  region;  flutulent  or  ncrid  emctattnof; 
lus^itudu  witb  irreguUr  chills  and  flut^hi'S  of  heuL     Tbc  pftfhot/nomic 
pbouuiueim  of  the  dii»cas(3  are,  nausea,  fu1)ow<*d  hy  vuiiiiiitig  of  blood, 
eilbuT  Hiiid  or  cotierulatcd,  pure,  or  mixed  with  the  coDtente  of  the 
atomacb.     Tbe  blood  and  other  matters  thrown  iip  come  away  with 
more  or  loas  effort,  frequently  wilb  compamtivo  case,  even  when  the 
hcmorrbage  is  greaU-at,  and  fieldom  with  much  previous  retching  j  it        ^ 
h  t^omctimea  gulped  or  eractated  opwarda.     When  the  quantity  of        ■ 
bliKHl  tbronn  up  la  great,  the  effort  al  ejecting  it  may  sometimes  ocea-        ™ 
aion  irrimuon  id  the  pharynx,  and  excite  coughing,  attd,  fmm  thia 
cii  cuuistaucei  cause  some  d'>ubt  us  to  the  seat  of  the  effusion  ;  but  tho        h 
history  of  the  case  will  easily  show  the  nature  of  itie  disease*     After       H 
an  attach  of  hswmalemcaip,  the  bo  we  1»  ar^  generally  relaxed,  and  the 
dejeotionB  dark-c*»loured,  from  the  presence  of  blood  in  them,  and  ex- 
tremely foetid.     Sometimes  the  evacuatious  are  quite  bbck,  and  of  the 
GonMatenee  and  Rppearanee  of  tur.     Tbi^  state  of  the  evacuations  (tha 
me/atiu  of  old  nutbors*)  often  continues  for  some  lime  after  tbe  vomit>       ^ 
ing  his  cea^d  ;  and  they  are  often  preceded  by  colicky  piins  through       ^ 
the  abdomen,  di^teosion,  flatulence,  tormina,  and  c?ea  slight  meteo- 
ric mu^^. 

The  ph(/$t%al  characters  of  this  hemorrhage  which  require  notice  are 
merely  those  which  are  referable  to  the  colour,  consistence  and  quan* 
tity  of  the  effused  blood.  The  blood  effused  into  tbe  stomach  and  in- 
tee^iines  is  seldom  found  to  present  ite  natural  red  colour,  cither  when 
thrown  out  from  these  organs,  or  when  contained  in  them  after  death. 
It  baa  ofteti  acquired  a  dark  purple,  and  stilt  more  frequently  a  deep 
brown  tint,  or  even  the  blackness  of  soot.  The  dark  brown  and  sonfy 
discol orations  of  the  blood  may  always  be  regarded  ss  the  result  of  tho 
action  of  an  acid  ubemical  sgent,  formed  in  the  digestive  organs,  on  tha 
tjffused  blood,  except  in  those  cases  in  which  they  are  produced  by  tho 
aotioa  of  an  acid  poison.  Hence  we  may  conclude  that  tbe  di!io4u»e8 
called  Uark  vomit  and  melttna  are  mere  modifications  of  gastric  and 
iutc'Sliaal  hivmorrhage,  the  black  colour  being  an  accidental  circum- 
stance of  no  importance,  and  derived  from  the  chemical  action  of  tbu 
aiiid  product  oo  the  btuod,  previous  to  its  evacuiitiuo.  Tbe  tarurWritctr 
of  the  cffo!!icd  blood  is  very  genenilly  increased  with  tbe  darkness  of 
colour  which  it  has  ao«)uiml.  It  is  sometimes  coagulated  into  largt 
oiawes,  or  into  a  multitude  of  smaller  portions,  resembling  a  mixture 
of  water,  blood,  and  soot.  Thi^  appearance  is  peculiarly  characteristic 
of  the  action  of  au  acid  on  the  blood.  The  quantify  of  blo<id  e^is«d 
mav  vary  from  a  few  ounces  to  several  pints ;  and  although  it  im  gvne* 
rally  greatest  in  cases  of  perforation  of  au  art^'ry  of  the  stomach,  it  is 
•ometimes  no  len  abuodanl  when  it  has  its  source  in  exhalation  from 
the  inucoufl  membrantt. 

Of  the  difforoot  locai  l^tknt  which  are  found  to  accompany  gastrin 
mod  intoatinal  kamorrliag^,  follicular  ulceratino  is,  perhaps,  tbe  most 
eottmoa.     The  miiooya  nieiiibraDe  may  be  perfectly  pale  when  tUa  be* 
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080  tEACiief  or  m^ieivi. 

IblT  ii^ea  pr^eded  bj  «oa^!iSlioa ;  or  tl  msK§  be  ol  »  4«e^  rt4 

tbroagbciut  %  gr^M  ezteiitf  vbitover  be  tile  vmm  of  tba  cffimn,  fiss 

imbibitjoii  «Wiie^     It  mlmoti  ftlmp  preieiiti  ibie  ckep  rrd  eoloor  wti«« 

ibe  beraoirbage  ariMS  from  «  meeb«llicel  «*betacb  to  tli«  re  lure  nf  ibe 

YenoviB  bloodf  tbe  sobmacous  Uttsne  bdng  is  tbe  mim  tioM  to  m 

of  ^reftfe  octogestioD,  and  iofilif^led  wilb  Uood. 

Jiralfn^ni. — in  pbtbone  tad  robvnt  pcnoa 

eoogesiion  of  tb«  liver  or  spleen^  or  np^-'W 

wbere  tb€f«  &re  iodicatioufi  of  iDcr««9ed  or  stbeBk  actiao,  «e  tlieitld 

hava  recourse  to  enpioitaor  rep^Oed  hhodiHi{ng3^  Deeoa^jQf  l«  etreav^ 

eUncea.     Cupping  over  tbe  bjrpocboodria,  purgmtiTCii,  eatbtrtle  vnt^ 

mfttai  mnd  extern^  derivativts*^  aboold  be  resorted  lo.     lb  cli#  OOfi 

1^  tot  If  e  forEU9,  a  fuH  dose  of  cuimn^,  foUoired  ia  a  f«ir  btntn  by  a  M^ 

!  4  guliTe  drmu^bl,  and  tbia  bjf  a  oatbaiiie  enema,  aa  as  to  procure  eapttnii 

alvine  eTttCUfttions,  eh<»u)d  precede  tbe  use  of  aatnngeaia*     Wbrit  iKi 


bemorrbagic  discharge  u  m  topiona  aa  to  forbid  ibe  delay  vhwb  iIiih 
practice  wauJd  oceasionf  ibe  calomel  aboaltl  be  followed  in  a  aboii  liM^| 
Dy  a  full  doee  of  oil  of  turpentinef  given  oo  tbe  aiir&oe  of  milk  or  ef 
Bome  aromatic  water,  or  of  ibis  medicioe  eoojuiDed  witb  castor  oiL  If 
this  draught  be  thrown  off  the  stomaoh,  it  ahoold  be  repested ;  and  it 
may  be  even  again  preceded  by  the  oakmieL  NotwithsCaodiog  Hi 
usoal  nanaeatiog  effect,  tarpeotine  jb  generally  letaiaed  ia  baDmateiio- 
sis,  and  it  allays  the  vomiting  by  arresting  the  bemorrbage. 

Of  the  €utringent$f  the  aeetate  <^  lead,  ia  large  doses,  willt  opium, 
or  with  pyrolwieons  acid,  acetate  of  morphia,  and  ereasolo,  is  the  aioel 
efficacioos.  In  the  more  pasnve  states  of  the  disease,  the  tonic  aitria- 
gents,  as  the  tincture  of  the  chloride  of  iroa,  the  oil  of  torpentiae 
with  aromatics,  the  salphates  and  snlphorio  acid  with  opium  and  iafa> 
sion  (^  roses,  and  alum-whey,  are  generally  nsefuL 

Daring  the  continuance  of  the  discharge,  total  abstinence  should  be 
enjoined;  but  afterwards,  mild  muoihigiaous  driaks,  and  fimaaeMai 
food  in  small  quantity,  may  be  allowed,  and  the  traaatioa  to  solid  and 
more  notritious  diet  carefully  and  gradually  conduded.  Tbe  dridc 
should  be  cooling  and  astringent,  ami  appropriate  to  the  state  of  tbe 
digestive  organs,  especially  the  liver  and  spleen.  Subsequently,  change 
of  air,  reguUr  exercise  on  horseback,  and  the  useof  deobstroeat  mine- 
ral  waters,  ought  to  be  recommended. 

aaMATUBIA — HBMOBRHAGB    FBOM    TUB    VBIBABT    OmOABS. 

Ssfmpionu. — ^The  source  of  blood  voided  through  the  urethra  may 
be  either  the  kidney,  ureters,  bladder,  or  urethra.  When  it  proeeedi 
from  an  affection  of  the  kidneys,  it  is  attended  with  a  sense  of  heat  and 
pain  in  the  loins,  and  sometimes  with  coldness  of  the  eztrer*iitiea>  amd 
the  Hood  u  intimately  mixed  with  the  urine.  When  the  disease  is  in 
the  ureters^  there  is  a  sense  of  pain  and  tension  in  their  course ;  and 
coagulated  ehredn  of  fibrime^  having  the  ihape  of  the  umtere^  ar€/h' 
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vtiided.  When  the  bemorrhajyt  is  from  the  bladder,  t(  in  u>ii* 
illy  preceded  hy  heavinei^  utid  tension  ftbove  ibe  pube^,  exteoding  to 
tbe  prrincum,  groiDS^  aud  lumbtir  region;  (be  p«fi8tii^  of  tbe  tiriue  ii 
attended  with  pain  and  difficnlrj ;  tbe  blood  Ia  little,  if  at  all,  com* 
bin<>d  with  the  unno.  When  the  hemorrhtge  is  from  tbe  urethra, 
\mm  is  ffh  ID  a  particular  part  of  the  canal,  and  the  blood  is  red, 
liquid^  and  pure,  and  gcnenllj  is  voided  *jnttafim.  When  tbe  bUfod, 
however^  flows  back  inta  the  bladder,  some  uooertaiotj  as  to  its  origin 
iff  produced. 

H»iinorrhage  of  tbe  urinary  organs  presents  little  worthy  of  notice, 
as  regards  itji  phygtcal  charartert,  except  when  it  occurs  in  tbe  bladder. 
Id  tbi«  organ,  it  takes  place  from  isolated  points  of  the  mucous  imefn- 
braue,  which,  as  well  as  itssub-celjuljir  ii»*uo,  presents  innmber  of  deep- 
r^nl  patobes,  varying  from  a  line  to  half  an  inch  in  diameter^  the  Inrgt^r 
ones  having  often  a  small  ash  coloured  slough  in  their  ceatrt%  These 
pfttches  oi>n^i8t  of  blood  effused  into  ibe  mucous  and  sub-mucous  tissues, 
and  are  accompanied  by  reoous  congesnon  of  those  tissues  where  the 
effusion  has  not  taken  pUce*  This  form  of  hemorrbige  U  chiefly  ob- 
•erved  in  injuries  of  tbe  spine ;  and  appearances  perfectly  similar 
iometimea  follow  the  application  of  blisiors  to  tbe  cbent,  Nl)dHUJcn;  and 
Other  parts  of  tbe  body,  Tbe  most  frequent  cause  of  heiuorrbnge 
from  the  urinary  organs  is  the  presence  of  the  fungoid  disease  in  the 
prostate,  and  hence  its  much  greater  frequency  in  tbe  male  tbAU  in  the 
fjriiiile. 

Trmiimmt, — ^Tbe  treatment  of  this  afft^ction  will^  of  courf^e,  depend 
OD  its  seat  and  cause.  When  the  hemorrhage  is  from  tlie  kidney,  if 
%he  patient  be  strong,  and  the  pulse  fulli  either  general  or  local  dopte- 
tion,  with  the  usual  antiphlogistic  treatment,  is  requisite.  On  the 
contrary,  when  the  patient  is  debilitated,  as  in  typhua  or  scurvy,  the 
urine  being  generally  alksUne,  the  mineral  acids  should  be  given.  In 
ordinary  cases,  when  neither  excitement  nor  depression  is  present  in 
a  marked  degree,  smalt  doses  of  copaiba^  turpentine,  or  of  the  tinet. 
Jerri  Morul.f  the  latter  of  wbtch  is  th«  beat,  are  to  be  adminblered. 
The  avoidance  of  all  aiimulantSj  and  absolute  rest,  should  be  instatod  on. 

BBOPAIKS 

If,  in  man,  a  large  venous  trunk  be  compressed  or  obliterated,  80 
that  tbe  blix)d  no  longer  circuUtes  through  it,  whilst  at  the  8:1  me  lime 
tbe  collateral  vessels  can  relieve  but  imperfectly  the  principal  vein 
thus  ot»tructcd,  an  effusion  of  scrum  is  sure  to  t4ike  place.  But  if  the 
obtitruction  exists  not  merely  in  the  veins  of  a  limb,  if  it  occur  in  a 
Teasel  into  which  the  blood  of  a  much  greater  number  of  parts  emptir« 
iteelf,  then  tbe  dropsy  will  necessarily  become  more  considerable.  If, 
for  instu|^  the  obfitucle  to  the  return  of  the  blood  should  exist  in  Ibi 
ab<lomioaT  vena  rri^'a,  tbe  two  lower  extremities,  as  also  the  sorotunii 
will  become  filled  with  serum.  If  it  be.  the  trunk  of  the  vena  portm 
vhioh  h  md^e  or  leaa  completely  obliterated,  it  is  in  tbe  peritoneum 
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yntn  centre  of  tlie  circnhtioni  Munelj,  st  tko  bent,  «on«t  Omm  turn 
the  theoiotiod  oonchiMn,  thi*  In  thio  oue,  the  eimlatm  of  te 


▼moot  Uood  beinp  ofoiywheio  osb 
lorm  in  idl  direotionsy  Mid  the  <^-^ 
ontidpeted  by  thooiyy  is  oetmllj  i 
titionen  know  ihai  drap^  u  ooe  o/Ukie  i 
dljftrmt  argamw  aJUBCtuma  €/At  keoft 

The  next  omuo  of  dnftj  is  coftf,  appBod  in  ondi  n  aHsnier  es  to 
check  the  secretion  of  the  skin.  Fiobi  this  esose  «e  hove  fteqaenllj 
general  anaeaica,  and  ffhsbns  into  the  plem^  the  pericaifinB,  thi 
pentonenm,  Ae.  These  oaaea  are,  fnm  tlie  attendant  eonsiilBliondi 
a jmptomsy  ealkd  inflammaioF]^  dnjn*  A  Hdrd  eanie  of  dnpsf  ii 
some  exanthematoos  disease,  and  especally  seariatina.  A/hmrA  eansi 
of  dropsy  is  the  grannhur  degeoeratioB  of  the  kidney,  Arat  pointed  est 
by  Dr.  Bright,  and  elucidated  by  the  admirable  researches  of  Dr.  0. 
Johnson,  of  King's  College.'  A.  fifth  source  of  dropsy  b  debility,  ex- 
haustion from  loss  of  blood,  &c.  A  sixth  and  frequent  cause  of  dropitj 
is  obetruction  to  the  flow  of  the  venous  blood,  owing  to  tumours  press- 
ing on  tbe  large  venous  trunks,  and  glandular  enlargements,  as  hyper- 
trophy of  tbe  liver,  &o. 

The  presence  of  albumen  in  the  urine  depends  on  tbe  presence  of 
hloody  or  else  of  the  serum  of  blood.  If  scrum  only  be  present,  the 
albumen  may  be  detected  by  boiling  a  portion  of  urine,  and  adding 
nitnc  acid ;  if  the  entire  blood  be  present,  the  red  particles  may  be 
detected  by  the  microscope,  and  will  render  the  urine  smoky  or  dusky 
in  colour. 

These  conditions  of  the  urine  in  dropsy  depend  on  a  consested,  or 
irritated,  ur  diseased  state  of  the  kidney,  so  that  the  capillaries  of  the 
Malpighian  bodies  cither  exude  serum,  or  else  are  ruptured  and  poor 
out  blood. 

VBPHBITIO    DROPSY — DaOPST    rBOM    BBIOHT's    KIDBBT 

Dr.  Bright  first  pointed  out,  in  1827,  the  frequent  connexion  which 
exists  between  dropsy  and  what  has  since  been  called  granular  degen- 
eration of  tbe  kidney,  and  the  presence  of  albumen  in  the  urine,  as  an 
indication  of  the  latter  lesion ;  but  it  was  reserved  for  Dr.  O.  Johnson, 
of  King's  College,  to  detect  the  real  nature  of  this  most  prevalent  and 
fatal  disease. 

Pathdogif. — This  state  of  the  kidney  is  not  an  inflammation,  but 
a  slow  degeneration  of  structure,  commencing  by  an  abnormal  deposit 
of  fat  in  the  epithelial  cells  lining  the  uriniferous  tubes.     It  is  a  de- 

•  Sec  two  excelleot  lectures,  by  Dr.  Todd,  of  King's  College,  in  the  LoDdoa 
\led.  Oai.,  Deo.  19th  and  26th,  1845. 
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gederAttoQ,  therefore,  mutb  aliietJ  1o  the  tubcrtnildr  depotil,  or  to  iito 
fftttj  li\*er  connrmu  in  filithibis,  nml  mny  pr<»perly  n^ceiv©  the  nnmo  of 
iht  faftjf  kithiftj.  It  i?»  M  dIow  inwJious  di^aae,  begiuuiog  gciicmllj 
much  further  baclc  than  the  patient  is  aware  of. 

The  iirmiferuus  tubes  btor^me  by  degrees  blocked  up  with  an  exee#* 
live  ace umtib lion  of  hiXy  rpithuituui ;  the  result  of  this  is,  that  the 
iube^  bt*ciHnediialiHl,  so  an  to  pn^a^i  on  the  ponal  plexus  of  veins  which 
iurnutid  tbem.  The  vcin^  being  thus  ot>inprei9^d,  the  Malpigbian 
capdlirit*?,  wliich  open  into  ihcm^  ore  unubtc  to  diwjhzir^e  their  con- 
kut^t  J^nd  ji*i  bet's>rno  distendin]  with  bl(XKj  ;  and  I'ither  allow  serum  to 
exiidt!  from  tht^ir  Wii11it»  or  e{ee  biir^t  anti  admit  the  ensape  of  rc^l  pnr- 
ticlei  »nd  fibrin©,  A«  the  accumuUti'in  jjomh  on,  pfirtfti  plexuses  and 
urtniffTitua  Itdtcs  become  Atrophied,  and  benoe,  shrinking  of  th^kid- 
TkCy  and  delioienL-y  of  scfretion  en»ui».     Ai*,  however,  totnc  ^  ri 

iuftH  retuuiii  beuUbyj  the  secretion  from  (Leae  is  ftouiotimt;'  nt, 

or  even  exe**»»«ive, 

Tbe  morbid  anatomy  \n  thus  liesoribed  and  explained  by  Dr, 
To.ld:— 

L  **  Both  kidneys  are  found  in  n  diseai^sd  sUte.  It  seldom  or 
never  bnppi  us  that  the  discufiQ  is  limited  to  one  kidney. 

2.  **  \Vti  meet  with  irregular  vujicutar  eonges«tian,  the  vcmels  ore  full 
at  some  parta  of  the  orgun,  and  emp^y  at  others,  and  this  givai  rise 
to  a  Uiotrh-d  appcaninee  on  llie  gurfuce  of  the  kidney » 

3.  ^*  A  dr[M»^it  of  a  114  w  mutter  is  found  either  in  or  belirp«0  ili# 
tubes  of  til e  kidn(*y  ;  this  depa^it  hiis  hitherto  been  called  i^ranular. 

A.  ^  X^-  the  dij^euf^}  advanci'S,  the  kidneyn,  whieb  at  first  were  ea- 
largt'd,  shrink,  their  conioul  ur  cxti*m:ii  purtiiin  becoming  wsstixl,  hero 
and  there  leaving  deproMiouei  on  the  eurf«Le  t*f  theurgan^  octrreapotid- 
ing  to  the  Wiiiitcd  portions;  and  tbusi  a  tut»ert*u1ato<l  aH|^»e4^t  is  given  to 
the  kidney*  The  blthnj-vcsHels  are  obliterated  in  mauy  situations,  and 
it  is  imp4i«<>iblo   to  inji^t  f^ucb  kidneys/' 

C^mgtitutiunat  Sj/mptom$,*^Tiiiitie  maybe  divided  into  three  Bta.ges* 

Id  the  firnt,  the  patient  is  wcuk  and  dy^p«*ptic;  and  bis  htt^i  lotn 
iVj  rtii  jKir(u:if'4  in  an  txtruordiuury  degrt^e;  but  there  is  very  liltie  la 
call  attention  U^  the  kidney. 

In  the  Si<ond  ftttgc^  the  syroptoms  are,  a  pallid,  wty  cooipTexlon, 
dry  hard  skin,  dmwame^,  wejikne.«^  indix^stioni  and  fr<  cfornt  nausea, 
ofrtn  retching  the  firat  thing  in  the  moriiing,  and  palpttmtinn  uf  ihs 
heart.  A  Qi^'St  chainicteristicsytnptnui  in,  ihitt  the  pjitieut  u  awakeEi«l 
once  or  twice  in  the  night,  with  desire  to  iiiike  water. 

In  the  third  stage,  if  the  }iatieDt  is  exposed  to  eold,  the  kidney  be* 
eomes  congested;  ana^areii  with^  perhaps,  af«eites«  makes  its  appeor* 
ance;  debiUty  increases;  the  sceretion  of  urine  becomes  more  ine^ 
cient,  urea  and  <>th«.T  exerenientttious  ntatti^rs  accumulate  in  the  blood  ^ 
and  drow^iiiciis  and  coma,  si^us  of  eifujkion  into  the  hoad^  are  sar«  pr«- 
eur^Kirs  of  dmiU. 
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t  of  the  iMarty  nd  ol 

light,  mod  neglect  of  pfoper  ezercife;  freqaest 

the  other  causes  of  BcrofoU  and  phthisis. 

TreaimenL — If  the  disease  as«iimes  an  antie  chancter,  with  pain  in 
the  loinsy  fever,  and  eTidenoe  of  renal  eongestioo,  capping  shonld  be 
performed  on  the  loins.  Bat  in  most  cases  the  treatment  shonld  be 
so  conducted  as  to  keep  the  emnnctories  open,  and  rednoe  the  strength 
as  little  as  possible.  The  skin  should  he  kept  open  by  baths ;  Ute 
bowels  by  saline  purgatives;  and  in  the  interrals  of  purgation,  tbe  kid- 
neys should  be  solicited  by  the  milder  kinds  of  saline  diuretics,  such 
as  tartarized  soda.  When  there  is  an  absence  of  ferer  the  tartarised 
iron  can  sometimes  be  borne.  J^astly,  the  diet  should  be  plain  and  as 
nourishing  as  the  stomach  will  digest,  and  &tty  matten  should  be  ex- 
cluded from  it  as  much  as  possible. 

HTT>aOTHOEAX,    DB0P8T    OF    THE    PLXUEAL    CATITIBS. 

It  was  formerly  the  common  opinion,  and  is  even  now  believed  b/ 
many,  that  tJiopathtc  hydrothorax  is  a  very  common  disease,  pToducing 
a  formidable  array  of  symptoms,  and  often  causing  death  by  suffocation. 
In  late  years,  the  erroneousness  of  this  opinion  has  been  shown,  on  the 
one  hand,  by  the  study  of  pathological  anatomy,  which  has  discoTered, 
in  the  supposed  cases  of  aimple  hydrothorax,  extensive  organic  disease, 
without  any  effusion;  and,  on  the  other  hand,  by  auscultation  and  per- 
cusHion,  which  have  not  only  proved  the  same  during  life,  but  have 
likewise  taught  us  that  hydrothorax,  when  it  does  exist,  can  have  but 
a  very  small  iihare  in  producing  the  symptoms  that  have  hitherto  been 
ascribed  to  it. 

Sj/mpUmit. — The  patient  feels  an  oppression  and  difficultv  of  bitfath* 
iug,  and  gencrijly  lies  on  the  affected  side,  leaving  the  healthy  one 
unencumbered  in  itfl  functions.  When  the  fluid  is  in  both  cavities, 
Ihe  rcspirutiun  is  still  more  difficult  and  short;  the  patient  sits  up  in 


bedi  and  ctUs  In  the  aid  of  all  tbe  miutcles  of  iniipiratioo  ;  and  bis 
euiifiieDanoti  a^^suiueb  a  cmi  of  anxtety.  CorrJKfirt  des^eribei)  the  cKest 
as  beiug  more  dUbeiided  and  rounded  on  tbe  side  which  eoatains  the 
fluid  I  and  as  the  cullecU«^Q  iDcrea»ie$,  ihe  interooittal  spticeF  aro 
widened,  tbe  integuiiienta  of  this  side  bt'camiog  ce«lematoo8,  and  in  it 
Uw  iu^tanco^,  the  arm  on  the  aame  aide.  In  the  acute  states  of  (hii 
diseaae,  a  fe^liug  of  soreuess^  tendernesst^  or  piiiri^  is  often  eomplainod 
of  in  or  over  tbe  W'ut  of  effu.^ioD.  Sj/viptomatic  hrdrof borax  will 
couibiiie  with  tbe  C"iimni»u  ^igll8  of  pleuriric  ettuHton  those  of  whatever 
or^wnie  diH*  aiie  it  i*  the  eonscqueuce  ;  aud  rhia  will  i^eQurally  b<*  found 
tc  be  auiutj  letiion  of  the  circulatory  apfiaratua,  bj  which  it^  funrti^^n  ia 
exteub^iveiy  inipedt^d.  Laeuneo  fttute^  that  it  scarcely  ever  supr^rvcnci! 
eailiiT  than  a  tuw  duy?^  before  tbe  fiital  tertuination  of  sueh  dis<.'U^Ny 
und  may  therefore  be  corinidtred  the  iinniediato  harbinger  of  death,  the 
a^ouy  of  wbii:h  it  increaM.-^  by  dy^pnosa. 

i*htftirai  *§i/it» — On  percussion,  a  flat  sound  is  emitted,  resemblinjf 
that  produced  by  atriking  the  thigh|  on  the  ^irie  containitig  the  fltiid, 
or  on  biitb  sidta  when  the  etFusion  has  tnkvn  plaeo  into  both.  When 
tbe  paUi-ul  stta^  or  Htuodfi  up^  and  tbe  fluid  oiJy  partiully  ^\\s  the  e^vi> 
tica*  the  lower  piM t  of  ihe  thonix  only  wilt  give  out  a  dead  aouud.  Thii 
iound  grn<  rally  ebiiiigc:i  it»  place  with  the  change  of  povjiion,  owing 
to  the  gruvuatiou  of  the  fluid  to  the  drpindin^  part.  This,  a»  31. 
Piorry  toulendi*,  in  an  im[>ortiint  diai:iio4Uo  betwi-en  the  dead  aound 
of  eft'uftioD  and  that  priKluctd  by  be  pat  135:1  tion  of  the  iub»tance  of  the 
luug,  nfhich  alwuyn  rt^iuina  the  batue  nituatiou,  U\ym  au«rulf(tfioH^i\w 
FLspiratory  murmur  is  found  to  have  ceas^jd  in  Ibo  regi««n  cnrre»poijd- 
iiig  to  tbe  fluid  eolkction  ;  and  in  its  pbice  is  heard  the  branMal 
reiipiruiiou.  When  tbe  efludion  ia  not  very  great,  irtjophon^  is  occa* 
^ionaily  beard*  .  If  tht*  fluid  l>e  aeoumutated  only  in  one  oavitj,  mm^ 
turatt*m  of  tbe  thorax  then  bocoiuea  a  aaeful  mode  of  diignottia;  biit 
the  incn^atied  fulnes^s  of  one  side,  and  wideninj^  of  tbe  intereodtal  spacesi 
ID  ay  be  reooguitiied  at  gigbt, 

Trratmeitl.  —  The  plan  of  treatment  must  depend  upon  the  cau^ 
of  the  effusion,  which  may  be  an  organic  Icaion  of  the  heart  or  lung^i 
or  itjflammalion  of  tbe  pleura;  and  tbeni  are  lo  be  managed  on  Ihe 
general  principlca  laid  down  when  treating  of  tho^e  affectioi»8.  Cttthut' 
tic$  and  ptttfjttiivejtf  ei^peciiiUy  tbe  bydragoguea,  oft^n  afford  sf^eedy 
rehef ;  but  th^y  are  adinijiaible  only  when  the  p»weni  of  life  are  not 
greatly  reductni,  and  tu  tbe  mortt  acute  caaea,  not  cauaed  by  inflamma- 
Uuu  of  tbe  pkura.  I/iurrttct  are  more  eertaitdy  bene  tie  ial  iu  IhW 
dropsy  than  lu  any  other ;  and  of  tbii»  claM  di^jiiaiU  ia  tbe  moat  eli- 
cacioua^  particularly  in  the  form  of  infuaiou.  All  authors  a^cive  in 
aduiitting  the  power  of  digitalis  iu  tbi^  affecijon.  Whore  there  ia 
much  prozitration  of  vital  cDcrgy^  wc  ahould  combine  tonkt,  and  anfi- 
tpattn*ftiicMf  wiib  ihe  diureric  medicines,  PurntrHtrMu  ihfirarig^  onc« 
10  Htrenuouiily  advist^d,  is  ^•Idum  or  never  r(i»ort*d  fo^  extvptini^  in 
^tnpycuiiu     'the  chief  dauger  iu  tbts  op«rution  pruceeda  from  the  in* 
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AfoiteSy  or  dropnoil  effaakNi  vkbui  .ftbe  ■■wi»ii*», 
abne  or  oompiiealied  wilh  hjdroliiQnui  #imI  gamnni 


Oiitfet.— Tbe  ^roat  oxteufc  of  the  perilttMa»«  die  Maber  md  i» 
porUDce  of  the  Yisoerm  with  whieh  it  ia  eooneetod,  aad  of  the  ehnrh 
ent  gUodft  it  enckMee,  the  naaperow  amiriie  ef  dimder  to  whieh  ihta. 
orgptne  are  ezpoaed,  the  g|B^  Banber  ead  weekeeMof  the  MMwhiih 
traoamit  their  blood  to  the  pqrtel  yeiatla,  end  the  ehwoa  ef  valm 
from  them,  in  aome  BMaauie  aeee^iit  fiur  the  ftiqefcwt  ereMwhthm  eC 
fluid  io  thia  cavity.  Aaoitea  maj  ariae  at  aaj  ege,  OaB|Mr,  Lea^  aid 
oth^TBy  have  obaerved  it  in  new-bem  iofiuta;  Mt  it  k  aeaft  eeBmee 
in  womeo  and  agtd  peraona.  It  oectin  move  tnqmmAj  mi  mamarf 
than  in  unmarried  femalea;  and  ia  often  Ih^  eonaaqnaBee  ef  Ihe  dia- 
tenaion  and  preaaure  attending  pregnaaoj,  of  diflknft  or  iaatrmMnla] 
laboursy  and  of  8uppreiM0n  of  the  puerperal  lecretionai  or  of  tba 
perspiratiuD,  of  cataiuenia,  or  of  the  disappearauce  uf  thia  kat  evacua- 
tion. 

Pre-exisUmt  disease  is  geoerally  the  cauiie  of  aacitea,  partioularlj 
diarrhoea  or  dysentery,  and  sudden  interruptiona  of  these  diaehargeit; 
intestinal  worms ;  organic  lesions  of  the  liver  and  spleen,  especialtj 
obstructions  of  their  venous  circulation  -,  inflammation  of  the  vena  portae, 
and  obliteration  of  one  or  more  of  its  principal  branehea ;  the  auppres- 
aion  of  chronic  eruptions,  or  of  the  exanthemata,  —  as  scarlet  fever, 
erysipelas,  &c. ;  acute  or  sub-acute  peritonitis;  organio  chance  of  the 
structure  of  the  kidneys;  the  rupture  of  cysts  into  the  abdomen; 
uterine  or  ovarian  disease ;  intermittent  or  remittent  fevers ;  excessive 
evacuations  and  hemorrhages. 

Symptoms. — Idiopathic  ascites  generally  assumes  an  octcle,  or  even 
iujiammatorjf  form.  It  usually  occura  either  in  the  young,  the  robust^ 
or  well  fed,  and  presents  all  the  symptoms  of  the  phlogistic  diathesis ; 
the  pulse  is  hard,  thirst  increased,  the  urine  scanty ;  the  akin  ia  wann, 
hoc,  or  coloured,  and  resists  more  or  leaa  the  preaaure  of  the  finger. 
'J'here  are  evidences  of  inflammatory  or  excited  action  of  the  perito- 
neuui,  with  pain,  tenderness,  and  sometimes  tension  of  the  abdomeD ; 
a  quiuk,  sujall,  hard,  or  wiry  pulse,  and  suppression  or  diminution  of 
all  the  secretions  or  excretions.  Either  consecutively  to^  or  concomi- 
tantly with,  these  symptoms,  fulness  of  the  abdomen  is  obaen'ed,  which 
usually  augmenta  rapidly.  At  first,  the  increase  is  moat  remarkablf 
in  the  lower  part  of  the  abdomen  and  iliac  regions  when  the  patient  is 
sitting  up,  and  the  liver  is  not  enlarged;  bul  it  is  always diffuaed  when 
the  patient  is  in  the  supine  posture,  and  without  any  limiution  or 
tumour.  Upon  examining  the  abdomen,  a  dull  sound  ia  emitted  by 
percussion,  and  fluctuation  is  easily  perceived.     As  the  effusion  aug 
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meotflf  all  tbe  abdominul  functirins  ore  more  and  more  distorbed,  and 
at  last  roftpiratioD  become*^  difficult  from  *hc  pressure  of  tb«  fluid  im- 
peding the  descent  of  tbu  diaphnigrn,  aud  ibo  palienl  i»  unable  to  He 
down.  Tlie  abdomen  is  now  brgc  mid  iiroaiineut  iu  \t»  upper  regions, 
und  jtunbe*',  partk'ularly  in  voung  subjects,  the  ribs  and  cartilnges  up- 
wstrds.  Irriliibili^y  of  the  stomach,  anxiety^  restlessness,  wont  nf  sleep, 
grtnit  quickness  of  pulse,  sometimes  delirium,  and  ultimately  coma  and 
dciith^  fiiip^*rvtjne,if  temporary  or  more  prolonged  relief  be  Dot  obtained 
from  triaiment. 

Ascitea  may  be  mistaken  for  tympanitic,  ovarian  dropf^y,  afld  for 
pregnancy.  Tympanitis  ia  reiidily  reeognised  by  rbe  clear  resonaoets 
furni  bed  on  fKri^udsion,  by  the  absence  of  fluctuation,  and  of  the  <i?de- 
nia  of  tbe  lower  extremities,  and  by  tbe  history  of  tbe  case*  Ovarian 
tirop»y  h  never  general  or  uniform  id  ita  earher  stagos,  like  ascitctj 
and  fluctuation  h  uauiiWy  very  obseurf^"!  and  to  be  detected  otily  in  the 
Bituation  of  the  tumour!^,  the  eirouni«cribed  form  of  which  may  be  de- 
teraiioed  until  a  very  advanced  period  of  the  disease,  Prtf^nanry  la 
distinguished  from  aj^eiten  by  the  tit  ate  of  tbe  os  uteri  opon  examina* 
lion,  by  tbe  progress  of  tbe  colargeuient,  and  the  definrd  form  of  the 
uttifus  when  the  patient  la  aupine,  and  the  abdominal  muscles  relaxed ; 
hy  her  uubroken  healrh  and  clear  complexion, — the  cou  tile  nance  of 
dropsical  persona  being  pale,  aickly  and  cachectic  j  by  the  enlargement 
and  firmoesa  of  the  breasts,  and  tho  deep  colour  of  the  areolae, — these 
or^DS  being  soft  and  flabby  in  ascites. 

Let  the  patient  lie  on  the  back,  and  pcrcnss  the  nbdominal  pnrictc?; 
in  ascites,  they  generally  yield  a  dull  »ound  towards  the  huck,  whcro 
the  fluid  Kettles,  and  clear  in  front,  because  tbe  bowels  float  upwards 
through  the  Bcrum.  It  is  tbe  reverie  in  pregnancy  and  ovarian 
dropsy. 

Treatment — Thi«  must  depend,  ma  in  other  dropfiies,  upon  the  organ 
affected,  and  upon  tbe  eitent  and  niture  of  the  diaeai^e.  The  acuts 
forms  require  vascular  depletions,  gi'neml  or  local,  or  both,  to  an  ex- 
^'tent  which  the  pube  and  symptoms  indicate.  Mercurials  and  antiino« 
nials,  at  fir»t  so  as  t^  act  on  the  bowels,  and  subsequently  as  alterati^ea, 
or  with  opium,  and  pushed  bo  far  a*  to  aflfect  the  mouth;  external  irri- 
tanta  aud  derivativea;  deobstruent  diureiies ;  diaphoretics,  and  warm  or 
I  vapour  bathn,  followed  by  oleaginous  frictions  of  the  skin,  in  order  to 
restore  its  perspiratory  functions ;  and  lastly,  gentle  tonics  conjoined 
rith  purgatives,  or  with  diureticji,  sod  assisted  by  warm,  iodine,  or 
Hiedieatcd  batlis,  will  frequently  sucoeed  in  removing  disorder,  if  early 
employed,  «nd  if  a  vital  organ  have  not  experienced  serious  structural 
cburige.  The  ttfmptomadc  forms  of  ascites  must  be  treatetj  with  strict 
reference  to  the  original  lesion  or  mnlady^  so  far  as  that  can  b*?  ascer^ 
taiued.  Gixtifuatni  4^^myrt*sirm  of  the  ab^lomen,  by  means  of  the  belt 
rectnn  mo  tided  for  aacites  by  the  first  Munro,  hM  been  employed  sui*- 
OeasCully  by  Professor  Speranxa  and  M.  Godelle,  and,  when  it  fan  ba 
borne,  may  prove  »»rvk<»bl«iii  s^'toe  afttht^nic  and  cbruuii  Jtatea  t*f  iLu 
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di^asc.  With  respeel  to  parac^nfeiuolnfommiif  it  ibnuld  be  ftvni 
aa  Iqiis;  as  possible^  and,  uhbougb  it  should  noi  be  pro^ribed  f 
practice,  tbo  caseis  are  few  tbat  will  be  beiiefikd|  and  still  ft^ner  i 

will  be  our«d  bj  it* 


SECTION  IV* 

BISEASES  OF  THE  SBCEETOET  ORQAHfl. 

DISEASES  OF  TU%  UVEK. 

a  I  P  A  T  1  T  I  I  p 

InflakMation  may  affect  either  the  anb^Urice  of  the  iiroro 
in  vesting  menibrune, — one,  or  all  ihe  lobes;  it  maybe  ftcnteorchn; 

J^ifmpiomA  of  Acttfe  Ilrpaikh. — General  febrile  excitement ;  h 
naiing  or  dull  puin  of  the  right  tide,  increiBf?d  on  futl  inj>«pfration, 
on  pressure,  which  should  be  made  while  in  ihe  reeumbent  posrur 
tyuipatbetio  pain  is  also  sometimes  felt  in  the  right  (very  rarely  in 
left)  f<;houldf  r,  and  along  the  neck.  Sense  of  unea.'imeBS  at  the 
much,  and  natuea  or  vomiting;  short,  dry  cough  ;  hiccup ;  bowels 
stipated;  pulse  frequent  and  hard  ;  snd  the  urine  bigh-toloured. 
patient  commonly  lies  on  the  nght  aide,  and  the  »kin  ia  nften  tit 
with  the  yellow  colour  of  jiiundice.  Kigors  indfcate  auppuratinn. 
abscess  may  open  into  the  colou,  the  stomachy  the  lungs,  the  cmvit; 
the  pleura,  or  the  peritoneum. 

Vau^in — The  ordimiry  cuusea  of  inflammation,  but  especially 
residence  in  tropical  countries,  which  causes  ihe  liver  to  act  im 
ijjitely  iu  order  to  i^limtnate  the  exceaa  of  earU^n  from  the  blood, 
gradually  produt'e^  congestion,  which  ends  in  itjflamn;ation>  The 
ce!i!>ive  Mm  of  alcohol  acts  mueh  in  the  same  way.  Mia^^miita  like 
produce  it ;  m  also  do  disease  of  the  heart,  duodenal  inflammation, 
dysentery. 

Mot  bid  appearancm. — When  the  Bubstance  of  the  liver  is  inflat 
h  become  a  brittle  and  friable  ;  the  graDulatioDi  are  larger  and  i 
red  than  natural,  aud  the  Uuing  menibrane  of  the  biliary  dueta  is 
jeeted  and  of  a  reddish-browu  eolour.  In  ma#t  eai»cs,  abscei^ea 
found  in  different  parts  of  the  liver,  or  the  greater  part  of  the  o 
may  be  converted  into  one  large  cyst  containing  pus.  In  other  ci 
the  purulent  matter  is  infiltrated  into  the  substance  of  the  gl 
Ht,  Budd  has  called  atteotioD  to  the  faet,  that  the  abseess^a  in 
liver,  following  dysentery,  are  often  owing  to  an  inflammatioD  of 
hepatic  ?clna, 

2\tatnitRU — General  and  local  bleeding,  merenritrl  and  m 
purging,  diuphoTGUft?^,  &-t.,  VvvV^'a  ^^^Kve^t  -twetisfix  sn  %^^  ^^vostituti 
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1  Hsion  of  mercury  than  in  most  other  phlograasiar.  Thn  ogpcoial 
)toy  of  this  mcduiue  to  the  livur  in  owing  Lo  'ii&  eutnnce  into  the 
portaj. 


dUmOlltO    a  tPATITl9 


Is  Je noted  by  inofe  or  less  paio  and  tet)derDft»9,  or  weight  and  ful* 
nesSy  in  the  right  bypochondriunv,  with  aAllowuess  of  the  hkin^  cmutMA* 
iWn,  and  deprcnaiou  yf  the  spirit.  It  mny  be  u  cunsocjaeuct;  of  acuta 
intiimjuiatiatJ,  or  of  long  re'-idince  iti  uubeiiUhy  cliuintcSj  or  of  disciu[ie!i 
ol'  the  hi' art;  odc  very  frequent  CAtt«e  is  intern peratic^* 

Snttieumcs  the  liver  iacreases  greatly  in  bulk,  and  may  he  felt  low 
to  ibe  abdomen,  or  its  Htuits  be  aaeertjiined  by  pcrcusaion*  i^ome- 
times,  ou  the  cotitrary,  it  is  shrunken  and  atrophied. 

Oae  eommoo  form  of  dit»easp,  which  is  ofl4en  a. precursor  of  ascites, 
ia  what  is  c;ilied  the  hob-na^'M  liver,  Thi»  di^ea^  originally  cotmit^td 
iu  an  iufluminatory  thickening  of  Glincou's  capsule^  whkh  forms  a 
ahcath  fur  the  portul  yes^ela,  the  hepatic  artery,  and  hilinry  duct***  Tho 
thickening  uf  thid  cclLubr  bhcatli  may  compret^s  the  bihury  duets,  and 
ao  cauae  jauodicej  or  the  portui  veiim,  and  so  eausc  myites.  Fiuallyi 
the  thickened  celtular  aheaih  shriuks  and  beconica  atrophitHJ^  and  by 
ila  abrinkiog  comprestros  the  hepaiiu  artery^  and  ao  cauf*ea  general 
atrophy  of  the  organ  ;  whilst  by  ita  ahriukiog  it  ieuvea  the  lubulea  pro- 
jeuting  as  Little  rounded  eminenoeo,  like  tho  boada  of  naik 

The  appearance  culled  autmnj  lU*rr,  Is  a  mero  consoquenoe  of  con- 
gestion. If,  after  death,  the  hepatic  vessel  a,  which  run  in  the  centre 
of  each  luhule,  arc  iujccted,  the  liver  preaeutg  on  ita  amfucr  nutncrou^ 
red  f«pots,  with  pale  iorer»tiocM.  If,  oa  the  contrary^  the  pt^rtal  i*y%tem 
only  is  injected,  it  will  display  pale  spota  oorresponduig  to  the  lohulei| 
auh  red  interstices. 

Trmtmt^iL  — The  general  rulea  in  treating  chronic  hepatic  diseaflt 
are,  io  diminiiih  congcsuon  of  the  portal  vciifiels;  to  kfep  up  the  se- 
cretion of  the  uriui>,  to  allay  irritation,  and  snppnri  the  !*irenj?tli. 
Small  do^ea  of  mercury  witb  aquill;  saline  apcmntA,  and  di^ir^iica^ 
taraiacum;  sulphate  uf  mangaoeae ;  muriate  of  ammonia;  iodino; 
culoinba,  and  other  light  tonic.*;  oitro-muriutie  aeid,  given  int«niaUyp 
and  used  as  a  bath  for  the  legs;  oc<:aatonal  leeehingf  bliatcring^  or 
frictions  with  mercurial  ointment,  or  with  iodioe^  Cbeltenhaiu  waterty 
and  a  light  noumhing  diet,  are  the  maio  rt90i«<ii««* 

Q1RRU09I8,  oa  aaAyuLAft  na oiasaATtov  ar  tai  Lifaa* 

Id  ihia  disease  the  iiyer  becomea  filM  with  granulations  of  diffeiv 
ant  siies,  not  tubenulous,  projeciiug  U*\ond  the  aurface.  It  ii 
usuuMy  coutracied  in  aiie,  and  of  a  yellowish -brown,  or  even  a  canar]f 
oulour. 

Naturt  —  Not  perfc<!tly  understood.  The  ultimate  cells  appear  lo 
secrete  aa  abnormiLl  matter^  which  possibly  ma|Jb>e  a  toorbid  oondltioi^ 
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of  flit.     The  jrlU  tlien  eoUrge^  and  press  upon  ilia  toioij 
natisc  their  nbBorplion. 

The  8^mpk*m*  are  not  very  obvious,  hcoee  il  often  escapes  d^t 
There  are  often  djspcptlc  syniptoms  with  some  uiieasinc^s  in  the  hypo* 
chondriac  region,  with^  ultimaiely,  dropsical  effusion.  The  iDtetnpoimt* 
ftre  eftpcctally  liuble  to  it. 

The  treatment  should  be  siojilar  to  that  of  chrootc  bepatilis. 

WATrr    t>*0SlCEBATf  OK    OF    TBI    L  1  V  1  K  «, 

The  liver  is  here  generally  enlarged,  the  surface  of  a  bnght-yai 
eolour,  sniootb,  with  reddish  i? pecks  throughout*  When  cut  lui 
greasy  sraiu  is  left  upon  the  knife.  The  cells  are  filled  up  witfc 
oily  inatrer. 

The  came  depends  upon  some  depr&Ted  condition  of  the  ultia 
cotl-action,  whereby  fat  is  produced,  ioRtead  of  the  normal  tecrotl' 
jt  occurs  chiefly  in  the  intemperate,  and  in  phthiJiis. 

The  treatment  consigls  in  invigorating  the  general  syateoi  ^  cod-l 
oil  is  indicated,  just  as  in  phthisic. 

Other  organic  diseases  of  the  liver,  which  it  will  be  sufficient  here 
to  mention,  are  tuhcrch^  $riithiiii^  rtfrn^  hi^thftd^^  and  nuiant/sU^  tho 
diagnosis  of  whicb^  during  life,  is  very  obscure* 

rUNCTtONAL  DISORDER  OF  TBS  L1V£E. 
oovneiTioK  or  tdb  Livaa. 

Active  congestion  may  depend  on  the  same  causes  that  pror) 
fluuunation;  pamve  copgestion  is  caused  by  some  obstructiuu 
portal  circulation,  or  by  valvuhtr  discas$e  of  the  heart 

iSV./«A. — Often  enlurgeujcnt ;  a  j^erij^e  of  oppression  )  lownca 
rits;   loss  of  appetite;  nausea;  furrtd  tongue,  &o. 

It  y  apt  to  produce  congestion  of  the  whole  portal  system;  licm 
frequently  eud^  in  diarrhoea,  dysentery,  enteritis,  or  cholera  morbi 

Tnatmcnt, — In  the  active  form,  bleed  and  give  a  nicrcuml  pi 
and,  if  pcn^isteut,    use  mercury  in  alterative  doi«es.     In  the 
form,  endeavour  (o  remove  the  eause,  and  use  the  alterative  couj 
mercury,  or  nitro-muriatio  acid* 

DimAttoin  ARoaaTioN  or  thv  LiYsa. 

Tt  mny  be  excessive,  or  deficient,  or  morbid :  in  each  of  which 
the  purtirular  condition   is  ai^certaincd    by  inspection  of  the    stouts. 
Thcjso  will  be  copicma  and  of  a  bilious  character,  if  the  secretion  ia 
cessive;  but  ^niall,  c1ay-ei»Zourod  and  dry,  if  it  is  deficient;  or  hk 
«r  intensely  green,  if  it  is  deranged. 

The  trratmvnt  in  all  unsea  consists  in  giving  mioute  doses  of 
mi^l  iir  blue-pill,  and  opium,  »s  one-aixth  grain  of  oaloniel  with 
twelfth  ^min  of  opiuu^,  t-vtry  hour,  until  two  grains  of  the  mcr 
are  taken ;  and  follow,  the  neit  day,  with  a  saline  laxative. 


GnlUstonci  may  exist  in  any  part  of  the  biltnry  passages;  tliej  are 
•1bo  extremely  varioa;*,  both  itj  siie^  nynit)er,  unci  sbnpe.  Thej  miiy  ^o 
en  tiff  1y  fill  up  the  gal  I- bladder,  as  to  exeilo  ulcfTutiMti  and  httil  pen- 
tntiitis.  The  eaiiSf*  of  gall-stoues  are  obscure,  but  tbeir  fortimtina  is 
frequently  connected  wilb  imperfect  aasiniilution  of  the  Tiurrimr^nt, 
Tbt7  arc  composed  of  the  cu louring  matter  of  the  btje  and  of  cbu)e»- 
turinc* 

^St/mptomx. — Biliary  concretions  oAcn  pass  into  the  duodenum  with- 
out cttueing  any  dij*turbance  j  on  other  occasions,  ihe  patient  is  ^ud-^ 
dcTily  scixcd  wilh  ucuie  pain  in  the  nght  bypochoDdrium,  increased  oa 
thto  slightest  mution,  and  shooting  backwards  uodc^r  the  scapula^  th€ 
]»aiD  u  increased  afier  meals*  There  are  also  naisca^  voniiting,  dis- 
tention of  the  nbdomen,  and  alternations  of  diarrhcjou  and  oonstipatiun. 
The  paroxysms  oeeur  at  irregular  intervals;  the  pulse  is  commonly  na- 
turnl,  nnd  the  skin  cool. 

Treaimtnl. — The  treatment  of  biliary  calculi,  or  rather  of  the  irri- 
tation produced  by  their  passii^  into  the  duodenum,  is  merely  pallia- 
tive. Opium,  or  its  salts,  should  be  frequently  administerodp  to  relieve 
ibe  agonising  pain,  which  is  frequently  tbe  most  prominent  symptom| 
and  warm  anodyne  fameniutions  should  be  applied  to  tbe  abdomen; 
tbe  inhalation  of  ether  has  often  given  prompt  relief  during  the  po^ 
roxysm*  Br.  Prout  recommends  large  draughts  of  warm  water  con- 
taining carbonate  of  soda  in  solution.  The  warm  bath  will  also  be  u^^e* 
ful  in  alUying  spasm*  When  we  have  reason  to  think  th^tt  tbe  pdl- 
stfmes  have  been  evacuated,  the  patient  should  be  ordered  to  ttike  a 
course  of  vegetable  bitters^  and  (Kcasionally  alkalies;  the  dietshouM  bt 
light,  and  a  sojourn  at  some  of  the  watering-places  should  bo  nM>om< 
meudiHl  when  circumstances  will  permit. 

The  term  ^undioe  is  applied  to  a  yelK>wi!<h  tinge  of  the  itkin  and 
eyeo,  depending  un  the  prt-nence  of  bilo  in  tbe  circulating  fluids* 
*    OuuMei. — ^Tbe6e  are,  disea^«  of  the  li?er;  ob^t ruction  to  the  free 
|>a8sngc  of  bile  into  the  duodenum ;  congestion  of  the  portal  systcmp  or 
oxcejw»ive  secretion  of  bile ;  gastro-duodcnitis,  «!tc, 

StfmptoniM. — The  symptoms  of  j.mndico  will  evidently  depend  on 
the  uuiuro  of  the  cause  which  has  given  rif»e  to  the  unnatural  ei>lour 
of  the  skin«  The  yellow  tinge  is  the  moet  prominent  sign  ;  it  uiftiiaitf 
cf^nuneuees  in  the  faoe^  and  thence  may  extend  over  the  whole  tmdy^ 
being  mo6t  clearly  distinguished  underneath  tbe  conjunctivm?.  The 
digestive  fu  net  ions  arc  deranged;  the  bowels  usually  cosrjvot  and  the 
fuHses  untinged  by  bile;  the  urine  is  high-coloured,  and  more  or  Usa  (►f 
a  iaffroQ  tint;  the  tongue  is  foul  and  covered  with  a  yellow  fur;  the 
patient  complalus  of  hcadaehei  and  very  often  of  pin  in  the  rx*gioQ  of 
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the  liver.     The  condition  of  tbe  pulse  Is  extremely  variable,  and 

skin  IB  usuully  drj,  with  a  sense  of  ibcshing  or  stinging. 

Tbe  morbid  appcsiLrancea  found  in  penons  who  have  died 
jauudico  depend  on  the  candies  which  have  produced  the  disea^] 
thej  tnay  be  deduced  from  the  e&timeratioD  of  ihose  already  give 

Treatment — ^The  indication  is  to  restore  the  hepatic  seen 
First  ascertain  whether  the  liver  be  irritated  or  torpid ;  if  the  fi 
(as  denoted  bj  pain  in  the  side,  increased  bj  pressure),  cup  or  1 
give  a  mercurial  purge,  and  follow  hy  alterative  do&ea  of  mercur; 
the  lutfcer,  which  is  the  most  common,  give  a  bri^k  mercurial  calf 
jind  follow  it  by  mercurial  akcmtives.  These  are  to  be  folloW' 
ueces^rj,  by  alkalieaj  taraicacumj  nitro-muriatic  acid,  and  aloea. 
there  is  a  laaguid  state  of  the  digestive  organ s^  for  which  the 
touics  arc  required.  la  chronic  caseSi  a  resort  to  the  watering- 
will  be  beneficial. 


SPLENITIS. 


Signs  of  acuU  wphnitis, — Puin  in  the  left  side,  of  a  sharp  o 
character,  in  creased  by  pressure,  coughing,  or  a  full  inspi  ratio  i 
also  by  Ijing  on  the  affected  side^  there  are  also  chill  and  fere 
may  end  in  suppuration.  It  is  liable  to  be  mistaken  for  in  flam  d 
of  the  left  lobe  of  the  liver. 

Causes. — Eitemal  violence,  inppression  of  habitual  dischar^ 
gestion  of  the  portal  circle  and  depressing  emotions- 

Treatment. — In  the  sthenic  cases  it  should  be  decidedly  an! 
fistic  j  in  the  asthenic,  local  bleeding  snd  remlsiveSj  but  not  mei 
if  oonueeted  with  miasmatic  fever,  quinine  is  indicated. 

Vli^miic  spltnitim  sometimes  lasts  for  years  ;  it  is  very  apt  to  i 
dropsy.  It  is  often  connected  with  a  cachectic  condition,  especii 
the  resideuts  of  miasiuatio  districts.  The  enlargement  of  the  i 
IS  sometimes  excesaive. 

It  is  usually  an  original  disorder,  arising  from  repeated  attae 
intermittent  fever,  which,  by  producing  snocesaive  oong^tjons  i 
organ,  occasion  a  permanent  enlargement. 

Treatment. — Purging  by  jalap  and  cream  of  tartar ;  calomelj 
in  case  the  liver  is  torpid,  quinia,  iron,  and  iodine. 

The  spleen  is  al^  liable  to  simitar  organic  diseases  with  the  1 

NB3QEJTIS. 

Ififiammatwn  of  the  hidneif  may  occur  either  in  its  siibstan 
lining  membrauej  or  in  its  capsule;  its  most  frequent  aeat  b  i 
pelvis. 

SfungG/the  aeuie/orm, — ^Beep^eated  pain  in  the  imall 


aeys  are  affected  l\itre  m^^  N»  ifSK^tsftstfSQ.  ^1  xMcoiRv^  ^asl  tijai 
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ftjniptonii.  Chill,  fever,  deranged  stomncb,  imd  const ipalioa  near!}' 
ftlways  aitoud  U.  In  jnUiiiumutioo  ot  the  eubstince  of  the  kltloc^  ihe 
uriue  Lh  apt  m  he  ck^^r;  if  the  pelvU  is  iovolved^  the  uriae  ia  lurbld; 
iu  gnutj  UipUrltis  k  ouoCaiuB  au  czcc«4  of  urio  ucid,  aod  b  bigb* 
coloured.     It  nmj  reruiiimte  iu  sappur^tian  or  iu  ooiua. 

Di«if/nmt»,  —  It  i&  distiuguibhed  from  lumbago^  pso«s  ftbaoess,  ind 
peri Uhi ilia,  bj  tbe  retraction  of  the  testicle,  by  the  pmin  shooting 
down  iuto  the  acroluui  and  tJiigb,  and  by  the  altered  ohoracter  of  the 
uriue 

It  very  rapidly  runs  ioto  suppumtioD,  the  ligo  of  which  is  the  a]>* 
pearaucc  of  pus  in  the  urine. 

In  chronic  nepkritU  the  pain  \&  dull;  the  diagno9i»  is  made  chiefly 
frc^m  the  cbaracter  of  the  urine,  as  its  alkalinity  and  cxoess  of  epithe- 
lium senles. 

Cau$**, — External  violence,  as  blows,  Ac.,  and  the  aetion  nf  irritants 
passing  into  tbc  bloody  as  cautbmdeS|  turpentine,  a  calculus  in  the 
pelvic  of  the  kidney,  Jkc. 

TVea/wicn^— lllecding;  cupping;  purging,  at  first  by  calomel;  then 
opiutn  by  enentu;  the  frt-e  use  of  ujuc it ngi nous  drinks,  especially  if  the 
pelvis  of  the  kiduty  be  afft'cted.  In  gouty  cai»es,  U!»e  bicarbonate  of 
s<ida  ulivO.  in  ruvulsiuQ,  oommon  blisters  are  not  proper,  from  fear  of 
absorption  of  the  active  priuciplc. 

Iu  the  chronic  forui,  wbere  there  is  debility  of  the  organ,  the  best 
remedies  :ire  irritunts,  as  turpentine,  cof^aiba^  buehu,  parcira  brava^  uva 
ursi,  and  pipfsisscwa;  together  with  tonics  and  a  good  diel. 
For  **  BrifjkCi  DUeUfef'*  see  Drop*U*, 

Tbe  kidneys  are  also  liable  to  ail  the  organic  diseatea  commoo  t4> 
Other  organs. 

CT8T1TIS,  OR  IKFLAMMATIOK   07  THK  BX«ADD«t« 

Sign*. — Acute  pain  above  the  pubes;  tendemesa  on  pressure;  the 
pin  extends  into  tbe  penis,  scrotum,  and  pcriticum,  producing  tcnes- 
inua  and  paitw  iu  urination.  8ouietiuiea  pain  over  the  abdomen,  which 
\A  swolleu.     It  may  extend  to  tbe  pehtoncutn,  causing  prritonitiii. 

It  may  terminate  in  suppuration,  the  pu9  appraring  in  the  urine,  nr 
if  the  abscess  occurs  in  tbe  oo:its  of  the  bladder,  it  may  open  suddenly. 
Tbe  urine  is  loaded  with  epithelial  scales,  and  coagulated  ii brine  and 
blood ;  in  the  advanced  stage  it  is  always  alkaline. 

Cbusei. — Those  of  inflammatioos  generally;  but  especially  the  direct 
]rrit:ition,  as  by  a  catheter;  also  by  gonorrheoai  difficult  parturitioU| 
eantharidcff,  and  oil  of  turfmen  tine,  &e. 

Tf^aimtnU — The  usual  antiphlogistic  plan,  with  the  addition  of  the 
free  use  of  cold  mucilaginous  drinks,  and  sweet  spirits  of  niLr«?,  if  tha 
mucous  coat  bo  iuvolvid ;  but  it  the  muscular  or  periconeal  coat  be  the 
■cut  of  the  disease,  give  fluids  sparingly,  and  direct  the  secretion  rather 
to  the  bkin  ;  Dover's  powd«sr  and  aiiody  ne  encmata. 

Vhrtrnk  i^^tittifQT  Vuianh  <*/  the  BUtdthr^  is  characlcriied  by  • 
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cnpjottB  flow  of  mucos  from  the  bladder,  often  v^ 
tiriirs  very  thick;  there  is  aleo  a  !urge  deposit ui  <F^ 

urine*  In  the  ad vu need  Htage  uWrntiOQ  oovurs,  attcvaded  whh  Ifci 
discharge  of  pu^^^  and  bliHHl.  It  18  tipt  to  occur  in  old  persons^  md  U 
be  flpftociuti'd  wirh  diss*  asc  of  the  prosfntc. 

The  (ncitmrfit  is  like  that  of  other  chronic  mflAtnmations,  alone*  wiili 
the  free  use  of  opium  and  stimukting  diuretics,  as  turpotttiDr 
the  baK^biiia,  uva  urei^  and  ehimaphlla.  Injection  into  the  IL,^..,..  ,.. 
a  solution  of  pugar  of  lead  at  first,  and  subsequently  of  niiraU?  of  silver 
is  more  eflcciual ;  the  mineral  acids^^  if  the  phosphates  arc  in  excess : 
tonics  and  narcotics;  and  Hnally  a  mercurial  courts. 

01tJEE&I8.  fl 

This*  term  is  used  to  eignify  a  morbid  increase  of  nnoe;  it  is  sjm 
liymuufi  with  tlie  ilifilntrs  insipidus  of  uuthors. 

The  nutunil  quantity  of  the  urine  varies  according  to  the  season  o| 
the  ytar,  the  otuount  of  fluids  druok,  the  flow  of  perspiration^  Ac 
Tin  tat  is  a  usu;j1  ac^jompaniuient,  either  as  an  effect  or  cause.  LHuresii 
frequently  attends  bysterta*  The  urine  is  pale,  and  of  a  low  ^pedfii 
gravity. 

The  trcaimrnt  depends  on  the  cause.     Excess  of  drinking  A 
be  avoided^  and  alho  balinos  and  ptimulanls.     Diaphuroia  *liou' 
promoted  by  the  u£*e  of  warm  baths,  the  use  of  the  flcish-brtt*ii 
exercise ;  Dover's  powder  at  night  ^  tonics  and  iron  if  attendc4l 
anemia }  and  in  dnbtlity  the  alterative  diurelics,  as  copaiva. 

The  alLuminous  diuresis  occurs  chiefly  in  Brighi's  disease.    In 
ther  form  uf  the  disease  there  is  an  excess  of  uri-a  ;  this  ..►:^. 
from  a  bad  usaimitation  of  the  food,  or  from  a  too  rapid 
of  the  tissues.     The  tpsf  for  urea  is  nitric  acid,  or  the  ttm  i 
U  usually  accompanied  by  a  morbid  appetite,  and  great  tm  •  iuuifl 
is  a  dangerous  discaae. 

The  tteatmcnt  ia  to  correct  the  defective  digesiioo  bj  the 
mineraj  tonic!?,  especially  nitro-muriaUc  acid,  also  the  mljlier  diurvtk^ 

ISCHURIA,  on    SUPPRESSION    OF   URINX. 

It  frequently  attends  Inflammatory  di^ases^  especially  acute  nephrj 
tis.  It  may  arise  either  from  an  irritation  of  the  kidney  beyoiid  ih 
point  of  secretion,  or  from  a  torpor  or  paralysis  of  the  kidnej.  ll  i 
important  to  dislinfruiHh  it  from  retention  of  urme, 

Supptemtm  is  sometimes  very  dangerous,  being  attended  with 
ing,  drowsincfis,  coma,  and  convulsions.     In  other  cases 
»ecrt:<tion  ia  established,  aa  from  the  akln^  bowel?,  ^. 

The  cuiiKe  of  snppresBion  is  not  cert:i{nly  known  ;  it  haA 
buied  to  a  sort  of  paralysia  of  the  nerve-centres. 

Trtatment. — Copious  bleeding,  cupping  over  the  loins;  ditirel 
rrcam  of  tartar,  digitalis,  and  squill ;  the  free  ufie  of  demulcent 
If  yric  acid  be  in  excess,  give  carbonate  of  potassa;  if  depend 
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%  torpid  conditioOi  use  the  btitiiulaiLng  diuretics,  afi  turpcntioo  mil 
catitharidcEi. 

L1TI1IASI8,  OR   OBAVEL, 

This  disorder  consists  in  the  depoMtion  from  ibe  unue,  wUIiin  the 
bod  J,  of  un  insoluble  sand-like  iimtttr.  In  iiealih  the  uriire  curri^^i 
i>f)'  tbe  res^uUti  of  the  waste  and  ditsiutcgrtitlun  of  the  tii»i»uea  in  a  ioltt- 
bk  state  ^  but  wli€u  these  matters  are  m  eitctss^  the  urine  frequently 
depo-<ir«  them  after  being  voided,  on  cooling.  This  often  oecun*  after 
irre^ulaiiues  \n  dict^  wtihuut  being  aetuull)^  a  muibid  cundilioD ;  bul 
when  the  aceumuUtion  ia  excea&ivei  the  dcp<jait  ina^*  occur  m  the  kid^ 
ncj/^  eau.4iug  u  ttenous  diiieiuie. 

Tbe  dL'posiuj  mjy  be  either  in  the  form  of  a  soft  amorpban?*  powder, 
or  iu  dibUnet  cry»tiilliue  grains.  Thuy  inaj  all  be  iu-mugtd  uudvr  throe 
beudfi : 

1.  The  uric  acid  diatlinnU^  iu  which  unc  acid,  or  the  nrntetp  art  iii 

^K^axcess.     Tbe  deposit  i^  til  her  taiiiiiyt  or  in  the  lorni  of  i^nmlli  leddisb* 

HB^cllow  granules^  termed  UiUiUiuus  t/rpo*iu^  and  ton^ififiug  gtut^mlly  ujf 

Uiie  acid  and  nijdu.    The*  urate*  are  uolai ways  coloured;  tbey  anrmuoll 

ujote  M>lub]e  than  uric  acid, 

Vauiei, — ^An  exeesa  of  acid  iu  the  bluod,  by  deooni posing  the  solu- 

kbto  uriit4?ii,  will  eau^ie  a  deposit  ion  of  uric  tu  id  in  ibe  urine,     Tbe  besi 
test  for  it  %^  the  nittic  acid  test, — by  adding  nitric  acid  to  the  urine, 
eviipuratiiig  to  drynes!^,  and  then  addiug  auiuioniai  and  evupuratingi  % 
puipnratL'  uf  »minonia  is  produced;   ubu  by  the  nncroscupe,  wbieh  ex* 
iubiis  the  pceuliar  rburnU»tdal  pniiUiB  m  gruup^.     Tbe  urine  iu  thti 
farm  \s  ^VAUiy  mid  high-coloured;  it  oceui^  ^u  gout^  tdno  Iu  high  Uvvm 
bo  stimulate  freely;  al-o  in  tV-bnle  and  infLiioui;itory  fevert). 
-.   Tim  jjkofpfiutit:  a*  id  diulhtJ^ii. — The  phoMphi&tvfl  always  eiiat  in 
'beultby  urine,  in  uhich  ihey  are  held  in  suluiiou  b}'  a  alight  eacesv  nf 
id.      lieiiec   wbak'Vcr  neolralijteti   thi«  cxccm  ot  aeid,  uiuy  oanse  s 
icpofritioQ  of  tbe  neutral  phi>«phut4.'s     The  miist  con»ujon  t'oruiA  aro 
||be  ammunuico-nuttjiiiniaa  j^diuMjthutt'f  and    the  jdtMjdnite  ^f  Uff^^ 
'They  arc  generally  uf  a  white  colour,  and  iu  tbe  lorui  of  amorjibouf 
|K)wdeni»  though  sometimes  eryiitailiue.     The  tegi  ia  ibeir  insojubiliiy 
in  au  alkali,  but  their  bulnbility  iu  acetic  or  uiunaiic  acidtt,  and  the 
peeuliar  f^rni  uf   the  crystals  und«r  the  iuien<#eo(»c.     The  urine  iii 
itHUu I ty  decidedly  aJkalinu.     It  general  1>  occuia  in  feeble  healthy  ua 
<i\tipi*pfiia,  or   in    nervous  diaoidirrs;  also   iu   acute  afieetioua  of  the 
brum  and  j»pinal  marrow*     It  is  also  aiUAiid  by  mu  ereesa  of  aikiji  ia 
the  blood « 

3,   Ojcaiic  a*.id  ilicil/i^^tn, — This  usualljf  first  prescoli  itself  in  the 

fortu  of  a  calculus   in   tbe   blailder  or  kidney.     Generally  it  is  the 

nee  of  sediment  aeconipfinie^J  by  svuiptoing  of  fitone,  which  excites 

licion  of  iti»  exmtence.     it  ih  rtcogniatd  b^  the  tranji|Muncnt  uetuht^ 

nil  or^i^tala  (microBcopie). 

Little  is  known  of  its  CL<tu«t. 
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The  tfftcU  of  iliesc  morbid  dopositB  £ire  either  saceesaiTe  atlijeki  <ff 

gravely  ti^arkcd  b}'  dult  aching  puin  in  the  back,  attended  with  urgent 
aud  frequent  deijire  to  urioutc^  preceded  by  cutting  or  scalding  piiios 
in  tbe  uretbra,  neck  of  thu  bbddtT,  or  in  ihe  course  of  the  urctent; 
or  elao  the  concretions  become  ao  large  aa  ta  ooDstitute  eakuluM^  eilber 
of  tbe  bladder  or  kidney.  ^_ 

TrtafmeiU, — In  the  uric  acid  form,  tbe  alkalies  are  indicated,  C4[^| 
ciuily  bicarbonate  of  soda  given  in  carbonic  acid  water;  also  mild  m^ 
reticj^i  and  tbe   free  use  of  diluenCif;  strict  attention  to  diet;  %  Mery 
sparin*^  use  of  aniinal  food,  avoidance  of  alcoholic  drinks,  and  of  all 
acescent  and  indigestible  articles  of  food;  tbe  warm  bath;  and  modit- 
rute  exercise. 

In  the  pbospbatic  variety,  the  trealment  apprnprinto  for  dy«pe^it 
IS  indicated;  the  mi ueral  acids;  tbe  alkaline  ^iatrfstinn erf  met  by  di#- 
eolving  the  phospliates;  npium  is  specially  indicated;  stimulant  dtn- 
retics  to  alter  the  cbarflcter  of  the  mucous  surfaces;  wnrm  clothin 

Tbe  oxalic  variety  requires  a  general  tonic  treatment.      Dr.  0. 
reoonj mends  sulphate  of  sine,  and  in  aoacujic  cases  the  chaivheateH, 
also  oolcbicuui.     All  articles  of  food  containing  this  acid  febuiiidi 
avoided,  ^" 

INCONTINKNTE    OF    LIUXE. 

This  may  depend  upon  two  different  condirinns:  an  excessive  Ir 
tiun  of  the  bladder,  it  not  being  able  to  bold  the  urine;  or  a  del 
or  paialyBiiJ  of  the  sphincter  niusele.  Both  onnditious  may  oeeuf 
one  time*  The  ujost  enuimon  casea  of  incontinence  are  where  the 
Bpliincter  retains  considerable  prtwer,  but  yields  habituJilly  to  a  flight 
impulse,  espeeinlly  in  sleep,  when  the  will  cannot  act.  It  it  some- 
tinies  atieuded  with  on  urrid  state  of  the  urine,  which  is  high-cobmi] 
and  often  lojided  witb  uric  acid.  Again,  in  other  cases,  there  ap[] 
to  be  a  debility  of  the  kidneys. 

Trr aim*: /it. ^Tha  indications  arc  to  invigonife  tbe  general  ays 
and  to  give  tone  to  tbe  sphincter,      A  course  of  tonics,  aea-bathH 
cold  bath,  warm  clothing,  &c. ;  together  with  astringents  and  stttna^ 
diuretics,  especiully  tbe  tincture  of  cantharide;?,  pusbed  so  as  to 
duce  slight  irritation.     Small  doses  of  extract  of  belMonna  have  i 
been  higbiy  recommended, 

lu   cuaea  of  paralysis   of  tbe  bladder^   applications  to  (be   afi 
strychnia,  electricity,  and  powerful  local  jrritanta,  have  proved 
ik'iai. 
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SECTION   V. 

DISEASES  OF  THE  NERVOUS  SYSTEM. 

HYDROCEPHALUS — ACUTB.       TUBERCUtOUS   MENIIKOITIS. 

Ilytlractphtihtn  is  a  name  likely  to  mislend  ilie  stud<*tit,  »«  it  signi- 
.  tci  Uicrely  tlropx^  n/  the  brn*n  ;   whereas^  tbc  di*)ea!^e  nbich  it  i**  uewl 
la  liosignAte,  i^  an  acurc  infiaiiiiiiutioD  oftlie  bruin  And  iUt  membra n en, 

eii«  but  not  invariably,  ending  in  seruus  effusion.     Tbe  term  tufttt^ 
[  nvningith  oxpresiH'^  tbe  true  puthotoify  of  the  cunifilaint* 

PtejUnfm»ing  rrtuiiei. — The  epochs  of'  t'tt/hvry  (tntl  rhittihatH  tnay  be 
c«lled  predispo-iioET  caui»c«,  because,  at  tbt^se  pcriixle,  tbe  great  irrita- 
biliiy  of  tbe  nervous  flys'crn  disposes  tbe  ccrebmi  circutulion  to  IK^ 
quent  excitement.  A  tf^o/uUAut  ftiitthe^f\  h  aUo  a  pnwrrfu)  pn^dis- 
|>o<!*ing  cause;  nnd  Dr.  Cbeyoo  attributes  tbe  bcrc<iitnry  di-pwician  to 
tbis  caui^ej  it,  however,  occnn  as  a  bereditary  di^eos*!  without  a  »cr<v 
fub>ys  taint  exist ir»g.  Amongst  tbe  otber  citUACs  enumeriitod  urc,  pr«»- 
mnlure  applicatioa  to  study;  remittoot  nnd  exMritbemattius  fevers ^ 
»ypbiiitie  tiimt  of  the  parents;  application  of  cold  to  the  bend ;  tnrfMir 
ot  tbe  seeretory  iystetn^  kc, ;  but  ab<)ve  a]l>  the  tubereulnu.H  diatbesis. 

The  rjocitintj  cuus^m  arc,  external  injuries  fn»«i  blitws,  falb,  Ae.^ 
^oucusi'ions  of  tbe  brain,  from  whirling  or  toi^sin);  the  child;  the  sup- 
preiision  of  eruptions  on  the  scjilp,  and  behind  the  cars;  tbe  extension 
of  inflanittjation  from  tbe  ear;  tbe  retroct-ssion  of  acute  eruptions  a"d 
Aiippretsaton  of  ebronie  d iiiidi a rges ;  tbe  extension  of  irritation  to  tho 
raeinbniDes  of  tbe  brain,  from  infl-miiuation  of  the  pharynx,  sealp,  face, 
&C- ;  too  copiMiiH  depletion  in  exiintliomjitouH  or  other  di!*cjisca;  uietasr- 
tusis  of  Viiriotut  afiectious ;  the  too  free  use  of  narcotica  in  yonn^  ebil* 
dren,  &c. 

Tbis  di5ei^<*e  has  u«nally  been  divided  intn  periofh^  or  Mtf*jm, 

First  Btutje. — The  prominent  Hymptoms  ore  ht-adficsbe,  voniirinp,  aod 
eonHti[>alionf  with  febrile  exrltenit-nl.  These  sp*'lls  mny  como  on  at 
ri^tjular  intervals,  si3  as  to  resembb'  intr^rniiitent  fever,  for  which  it  baa 
iNNsn  luistuken.  Tlio  tongue  is  furrvd,  but  m^^i^t ;  f»ce  pale,  and  al* 
Itrnating  with  flusbrs;  the  stomach  i.>  exceedingly  irritable,  vumttin); 
boiug  frequently  produced  on  the  child  changir*g  its  position  ;  and  the 
Urine  is  aeanty  and  thick.  Tbe  IcmtRXJture  of  tbe  head  is  much  in- 
creftHcd  ;  tho  eyes  extremely  sennitive  to  light ;  tbe  pupils  are  eonlmcted ; 
the  brows  sre  knit;  there  i»  an  inability  to  ait  up,  aind  a  whining  or 
moaniiijjt  noise  when  tbe  ehdd  is  lying  down,  Tbe  »let  p  !>>  ^bort  and 
disturbed;  the  patient  rolls  its  ht-ad  on  the  pillow,  ur  often  wakens 
«rlih  a  scfeini,  or  crying^  und  nktHoa  its  bands  to  Its  bead.  Sotuetiuiva 
the  attack  begini*  b)  convult^iotifi, 

S*ctmd  ifiiije — Tbe  sensibility  is  now  remarkably  impntrt'd  j  tbe 
irowsino^a  increa£»es   in  d*'gri;c ;   the   pupils  arc  ddaicd^  nnd  tbi  re  ia 
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strabisuHis,  iind  imperfect  or  drrnble  FiBiuii ;  the  eyea  ure  Jull,  feca 
vaiatit,  or  siariiig ;  the  ej^elids  dn>opirig  or  half  clo^d.  The  pu 
from  being  frt-quent,  now  bccomea  slow,  and  sottirtiTiies  even  mon 
tb&n  natural,  when  the  patient  ii  in  tbe  honzontal  pofiitton ;  but  if 
attetupti  to  sit  up,  it  iaimediatelj  acrjuires  its  former  mpidttj.  Sli 
convubiona  show  themselven  in  monientarjr  attacks  in  the  ejes,  moi 
or  Upper  extrfimitieiif  which  are  tremuloua.  The  haods  either 
raised  to  the  head,  or  the  child  picks  ita  nose  or  mouth.  The  Btii 
b  occasionally  interrupted  by  loud  and  shrill  FCrcams  fmm  the  cb 
and  partial  coti tractions  of  some  of  the  limbs  begin  to  tnanifcst  th 
pelves. 

Third  sififff. — The  last  stag©  now  comes  on  j  the  puW  U  qu 
Ihroady,  and  weak;  ihere  are  partial  or  f^enc-ral   coiivutsiousi 
paralysis  of  one  side  or  limb  occurs.     The  pnpib  become  more 
more  ditatedi  the  eyes  suffaacd,  and  the  cornea  dull  and  £tmy.     ' 
patient  is  either  comatose  or  dulirionsj  rolls  Ina  hciid  about  on 
pillow,  grinds  his  teeth,  and  moans  or  breathes  heavily  and  quic! 
The  Hkin  heL-nmea  cold  and  covered  with  perf<piratinn,  or  the  »we:i- 
nany  be  pnrtiai ;  the  reapiratMm  is  irregular,  or  stert^irous.    The  ei 
tion?i  arc  pai^sed  iovuluntarilyj  and  the  patient  generally  dies  in  a  b 
convulRve  fit, 

Murbkf  np^}earan€e$. — The  eharacteristie  peculiarity  is  the  exist* 
of  numerous  minute  tubereles^  of  a  grayish  or  jelhw  colour,  !ieatt4 
ovur  the  surfuce  of  the  braiDi  in  the  substance  of  the  pia  marer;  &c 
times  the  tuberculous  matter  is  in  lar^  masses.  The  free  sut 
of  the  arachnoid  exhibits  few  signs  of  inflammation.  The  pia  mafi 
iuflumed,  being  injected,  thickened,  and  infiltmted,  and  often  exh 
ing  a  deposit  of  a  thiekj  yellowish  matter,  supposed  to  be  coagul 
lymph  or  pus. 

The  cerebral  subatancd  is  congested;  the  convolutions  flattened, 
cvcu  at  times  quite  efTaeed  ^  the  cortieul  portion  m  reddened,  and 
mL-dulhry  ponion,  when  cut,  appears  as  if  sanded  over  with 
■pecks.  The  ventricles  usually  contain  an  ah  normal  quantity 
lerum,  which  mny  amount  to  several  ounces;  but  other  cases  do 
present  this  lesion^  proving  that  the  effusion  is  not  essential  to  coj 
tute  the  dii^case. 

Tubercular  deposits  are  also  found  lo  various  other  parts  of  the  b 
in  a  vast  majority  of  caaes. 

Treatment. — This  should  be  strictly  antiphlogistic,  and  shoulc 
resolutely  employed  at  once.  Blood  should  be  fret-ly  drawn  from 
arm ;  below  the  age  of  five,  it  will  be  more  prudent  to  apply  lee 
to  the  temples  or  bebiod  the  ears;  but  some  pbysieiaiis  deem  it  i 
to  abstract  blood  from  the  arm,  even  in  children  of  three  or  four  3 
of  a^^e.  The  abstraction  of  blood  must  be  followed  up  by  fret  purg 
•  nd  as  the  bnwe^a  ^t%  ^Wvj%  t^wbU^^tiid^  recourw  must  be  bad  to 
IDOSt  tctWt  pUTf^t\\ie»,  «*i^\a\\^  ei^wTOfeV  ilTv^  ^^v^T&ctw^'^  In  q 
By  the  udmiuistrAlwu  o!  <tto\Qii  o\\  itX'^Vi  low^^i.  ^^ttftaK«^%n« 
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evacuation  of  the  bowels.  During  the  eiuploynient  of  tliei»e  tneaD8»  the 
heui]  should  be  sbavedj  and  kt^pi  cool  bj  the  constanl  application  of 
cold  loiioDs.  Onloiuel  itiuj  be  udini(ji»lerid  in  fliimll  reguh-ir  doses,  till 
it  causes  green  fitOols  lik*;  chopped  Fpiiiach.  Gnat  i'xcit«mcnt  or  deli- 
rium muy  be  DirEigatcd  bj  giving  very  ^nisll  do^es  nf  tartar  emetic  in 
aoludop*  Wben  the  force  of  the  circuluriori  and  ibe  aculoncss  of  tbo 
dif^eas^  have  ditnitiishedf  btistorii  may  be  applied  to  the  nupe  of  tbo 
neck.  Id  the  latter  atagea,  digit alis^  colchieuni^  aod  a  variety  of  reme- 
dies have  been  recoiiiBn*nded,  but  the  casie  is  almost  bcyrmd  relief. 
ludiue  and  io<Jide  uf  potus»tuiu  have  been  confidt^ntly  reeommendedi 
aud  should  be  tried,  fruiu  ihcir  known  effects  in  scrufuln. 

Whatever  mt>de  of  treatment  be  adopted,  it  should  be  bad  recourse 
to  at  tlie  very  onml  ol*  the  diseaftCj  for  experience  uitfoituoutrty  ubowa 
th:il  little  hope  of  recovery  rentaiQa  when  the  affeetioo  has  arrived  uvea 
ftt  the  second  Ftage. 

Cerebral  tjthtuttwn  In  children  prod  noes  many  sytnptoms  like 
hydrocephalus,  for  which  h  would  be  uiOv^t  dangerous  to  mistake  it,  &a 
thu  causes,  nature,  and  treatment  are  quite  opposite.  It  occurs  to 
children  lU  tVd,  or  eihaui*tLd  by  depletion  :  the  face  i*  coolj  the  child 
very  drow^y\  and  unable  to  hold  its  head  up;  the  breathing  irregular 
and  aighing.  One  grund  distinctive  mark  is,  that  i\v^ /hnUintMr  it 
turikcn,  fihuwiiig  that  there  Is  do  vascular  turgesccnco  m  the  braitt. 
Ikef-tea,  small  doaea  of  ammonia,  good  ^ur^iug,  and  warmth,  are  the 
remedies, 

Uhruuic  Ilt^iirocrphaluM. — This  disease  seems  to  dcpi'nd,  not  on 
inflammation  of  the  cerebral  membranes^  but  on  increased  secretion  of 
the  c«rLbro*spin«i  fluid,  which  is  commonly  connc^cted  with  some  onn- 
geuilal  lesion  of  the  bruin.     Chruiiic  bydroeephalus  generally  exists  al  1 
the  period  of  the  infant's  birth^  but  it  S'tmtiiitiies  appears  during  th#  | 
first  few  years  of  infantile  eiistonce.     It  manifests  itKcIf  by  a  gradual 
enlargement  of  the  crunium,  which  ocea^ionally  attains  an  enormous 
slite.     The  accumulation  of  fluid  within  the  skull  not  mdy  iJi.^t<nd.>i  the 
bony  cavity  and  impi^drs  ila  ossificstian,  but  Bepttrat4a  the  boofs  from 
eai'b  other,  leaving  spaces  at  the  fi>ntanellest  aod  in  divers  other  p1aoe«» 
wbtch  are  now  merely  protected  bj  membranous  expansions.     Tilt 
ciTebral  substance  is  also  more  or  less  injured.    In  some  cases,  a  greal . 
portion  of  the  nervous  matter  seems  to  have  disappeared;  while  in  I 
others  it  is  spread  out  in  thiu  layers,  which  embrace  the  iuid,  as  ill 
werv,  in  a  sac.     The  gradual  augmentation  of  the  head  ia  the  chief  f 
sign  of  chronic  bydn.»cephalt]s;  iu  addition  to  this  sympt^jm,  we  flTid^l 
tliat    the    infant   gradually   lotCji  fle^h,  aud  becomes  dull  ',   muntfcsie] 
si|£np  of  suSi'Ttng  in  the  head  ;  synipathetic  vomiting  is  al>o  frt^ucnlli 
observed  I  and  the  intellectual  faculUcs  and  senses  ^raduully  bceomef 
more  obtuse.     The  child  is  unable  to  carry  the  hiud  erect,  and   lh€ 
muSL-hs  of  the  face  become  the  scat  of  convuhiive  muvimenis.    As  thi 
disease  prMgres&ea,  the  wilUknowo  tyuiptouia  of  comprcseion  mauifval 
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tbeiDBelTes  mAre  and  nme,  and  the  pattent  dka  either  in  a  abite  of 
idiocy  or  in  coovalaions. 

Treatment  —  There  are  only  twe  nodes  of  treatment  worth  nea- 
tioDingy  vis.,  gradnal  eominession  of  the  head,  wtA  panetara.  The 
former  method,  which  was  well  known  to  the  phymdans  of  the  eewa* 
teenth  and  eighteenth  oentnrieB,  has  been  recently  rsrived  by  Sir 
Qiiber(  Blane;  while  the  happy  resalts  of  ponotorsi  through  the  an- 
terior footanelle,  snffioiently  jnstiiy  os  in  having  leeoinae  to  tbb  ope> 
ratioo  as  a  probable  means  of  onre.  Compression  shonU  he  well  kepi 
np  after  the  operation. 

ENCEPHALITIS — CEREBRITIS— IKVLAMlffATIOlf  OF  THS  BftAtH. 

CatueM, — Long  exposure  to.  a  vertical  snn,  anxiety  of  mind,  tiie  in- 
ordioate  use  of  anient  spirits,  oold,  fright,  external  injury,  the  enddtn 
disappearance  of  an  old  dischaige,  Ac,  may  prodnee  this  disease;  it 
sometimes  occnrs  as  consequent  on  small-pox,  or  erysipelaa  ef  tiie  free 
and  scalp,  and  fevers,  especially  those  of  a  tjphous  cbaracfer,  Ac. 

Symptitms. — Violent  inflammatory  fever,  hot  and  dry  skin,  flashed 
countenance,  suffused  eyes,  quick  and  bard  pulse,  throbbing  of  the  en- 
rotida,  and  delirium.  The  senses  are  morbidly  acute,  there  being  in- 
tulerance  of  li;!ht  and  sound.  The  person  is  extremely  restless ;  there 
is  jactitation  of  the  limbs,  and  rigidity  of  the  muscles ;  the  head  is  re- 
markably hot,  the  pupils  contracted,  and  the  excretions  and  secretions 
are  suppressed.  Ocftasionally,  the  muscles  of  the  face  are  spasmodi- 
cally affected,  the  upper  eyelid  hangs  down,  and  the  commissures  of 
the  lips  seem  to  be  drawn  to  one  side.  The  tongue  is  white,  loaded, 
red  at  its  edges,  and  the  papillas  elevated;  there  are  nausea,  vomiting, 
and  obstinate  constipation  of  the  bowels.  This  last  symptom  is  com- 
mon in  congestion,  or  inflammatory  affections  of  the  brain. 

As  the  disease  advances,  all  these  symptoms  are  reversed ;  the  mor- 
bid acuteness  of  the  sensation  changes  into  blindness  and  deafness ;  the 
delirium  pusses  into  stupor,  and  gradually  into  coma.  Ck>nvnlsion8 
and  different  furras'bf  paralysis  en^ue )  the  countenance  is  vacant  or 
idiotic;  the  eye  loses  its  lustre;  the  pupils  become  dilated;  and  occa- 
sionally there  is  strabismus.  The  respiration  is  now  irregular,  occasi- 
onally stertorous,  the  articulation  imperfect,  the  pulse  frequent  and 
small,  the  limbs  spasmodically  convulsed  or  paralytic;  there  are  reten- 
tion of  urine,  and  involuntary  discharge  of  the  fsoces.  In  the  still 
more  advanced  stage  the  countenance  oecomes  pale  and  sunken,  the 
pulse  weak  and  irregular,  the  urine  passes  off  involuntarily,  the  skin 
becomes  c(»ld  and  clammy,  the  coma  more  profound,  and  death  soon 
closes  the  scene. 

Morbid  aj^pearnnrex.  The  inflamed  part  of  the  brain  presents  dif- 
ferent appearances,  according  to  the  time  the  disease  has  lasted.  When 
it  is  only  of  some  days'  dunition,  the  ^hire  substance,  and  still  more 
iHjrceptibly,  the  gray,  exhibits  a  rosy,  or  slight  red  colour;  and  iu  it 
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WG  perceive  several  vascular  fikinentit.     The  Brmness  of  the  ftfToeted 
.purt  LH  ci>DsIderiil>]y  diiinnifrbeil^  iiNtl  wlifu  cut  into,  the  surfucc  of  the 
I  lociHion  pRsctir^  a  nuiuber  of  stiutil  red  |>oints,  which  cannot  be  re- 
moved by  ablution.'      In  ii  moro  advanced  slag©  of  eneephaliti?*,  the 
llrnin   is  red,  the  vascular  JDJcction  more  stmnply  marked,  and  the 
'  lot^ening  very  (X)usiderable.     Finalty,  in  mma  caaes,  the  blood  becomes 
I  §0  intimately  miiod  with  the  cerebral  subBtance,  that  ita  colour  ap- 
prottcbes  that  of  the  Ices  of  wine,  being  of  a  deep  dusky  red;  there  it 
po  actual  effusion  of  blood,  except  we  consider  aa  such  8omc«mall  dota, 
about  the  size  of  a  pin*a  head,  whieh  we  occasionally  find  in  some  parw 
ticular  poiats;  in  guch  eases,  the  bruin  is  in  a  state  of  extreme  ramo^ 

Should  it  happen  that  the  inflammation  passes  itita  these  stagei 
widiout  causing  doath,  ihen  the  part  affecfcd  begins  gradually  to  lose 
Iti  Boftneasy  and  uhtm:»tely  becomes  more  dense  than  in  the  natural 
State;  it  reraioa  for  some  time  its  red  colour,  but  finally  changes  to  a 
dusky  yellow. 

The  third  stage  of  encephalitis  is  that  of  suppura lion  ;  the  rcdcolnor 
gradually  disappears,  and  the  bluod  is  replaced  by  n  sern- purulent 
fluid,  which  is  infiltrated  into  the  substance  of  the  brain^  combines 
with  it,  and  gives  to  it^  according  to  the  extent  of  the  lulmixrure,  a 
gniyisjh,  dull  white,  or  yelltjwjsh-green  colour,  Sometinrcs  the  pus  is 
found  in  small  isolated  spots;  at  other  times  small  disrinct  cavities 
form,  and  occasionally  we  find  several  small  cavities  uniting  to  form  a 
largo  one.  In  some  instances,  the  pus  is  found  enclosed  in  cysts,  it* 
which  ca^e  the  purulent  matter  assumes  the  same  chunjcters  as  that 
fiiund  ill  the  cellulur  membrane  of  the  binly.  The  grtty  substance  if 
the  most  uii^uul  seat  of  encephalitis  j  and  the  parts  mont  commonly  af* 
fectcd  are^  the  corpora  striata,  optic  thalamic  the  coovoluiiousi  pons 
Varolii,  and  w^rebcllum. 

Treatment. — In  this  case,  the  tnost  active  trealmcnt  must  be  had 
recourse  to.  The  patient  should  be  bled  to  the  approach  of  syncope; 
the  bead  should  be  shaved,  and  leeches  applied  to  the  scalp,  or  cup* 
piug  to  the  nape  of  the  neck.  There  is  great  tolerance  of  the  lo?iS  of 
LkuKl  iu  this  case^  and  it  is  extremely  difficult  to  prtKlme  syncop^^i 
owing  to  the  excited  condition  of  the  bniin  prtxlucing  a  Cfjutiuucd  dc- 
teriiiin.aiiHi  of  blood  to  that  organ*  Cold  should  bt*  applied  to  the 
head,  and  Ibis  treatment  is  indicated  iu  all  cases  of  n  .  and  me* 

ningrhencephiilitifi,    except  in    the  rheumatic  or   o  ;d  formi. 

Tht'  bowels  should  be  well  emptied  in  the  first  instautc  by  a  brge  dosa 
uf  Cwlomel,  and  compound  ifxtnict  of  colocynth,  followed  in  about  IW^ 
hours  by  a  brisk  caihjirdc  draught,  aided  in  s^une  instances  by  a  pur- 
gative enema.  Having  procured  a  proper  act  too  of  the  bowels,  rc« 
peated  doses  of  calomel  should  be  exhibited,  either  in  oombinatioft 


*'  llies«  iiaall  r»d  ipots  difTi^r  f^otn  those  of  cotijrei«ttan.  In  which  n 
drops  of  blood  reappear,  aa  iood  as  the  fint  are  uriped  awaj» 
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-fritli  digitalb,  ccilchicniii,  or  iD  antimDnid ;  and  its  action  sboul 
f'stablibbed  ill  tbe  system  as  quick  I  j  aa  posflible*  During  the  proj 
of  the  die^t£i£€f  eneuiatn  and  brisk  cathBrties  ghoald  oeeasiDDally  b 
ministeTOd.  Id  the  adrmiieed  form,  shonld  there  be  deep  coma^ 
ten  (a  the  scalp  have  been  recom mended, 

Bliaters,  however,  should  oerer  be  applied  ia  this  pitnatiDO,  a 
there  is  profuuod  aopor,  weak  action  of  the  Garotida,  and  do  reniar] 
increase  of  temperaliire  of  the  head.  If  applied  \n  tbe  earlier  ist 
tbejaeem  to  add  to  the  excitcm^Dt*  Sinapisms  mnj  be  applied  t* 
feet,  or  inner  f^iUes  of  the  kgs  or  tbigha;  blislei^  uro  general! j  ap 
to  the  nupe  of  the  occk^  or  bctwecB  tbe  soAputaa. 

BKIilBiUM    TUEltEaa  —  U^LlV^tVU    0.     TBaMOUl  —  MUSI  A 


The  brum  f*vtr  of  tfrunkarih  (Armstrong)  is  van  ami  y  mod 
ftC4:ordiug  to  the  causes  in  which  it  ongiustes,  And  the  habif^  and 
Btiiutton  of  the  piitient.  It  cDaj,  bcwever,  he  divided  into  two  apt 
tbe  one  being  evidently  oonneeted  with  inflatnmatorj  irritation,  or 
excited  vascular  action  in  the  meninges  of  tbe  brain,  aod  assoc 
with  great  irrilahilily ;  tbe  other  consisting  chiefly  of  thiii  luat  \ 
attend t:d  Ly  exhausted  oervoua  energy.  The  farnier  oetiurd  us 
after  a  protracted  dehaueb;  tbe  latter  from  tb«  suspension  of 
stimulus  in  more  hahitnal  drinkers. 

S^mpiofiu. — Tbe  phenowena  of  this  disease  Tary  remarkably, 
the  slightest  forms  of  Dervoug  tremor,  with  spectral  illuaions  and 
lerated  pulse,  to  the  most  alarming  state  of  vital  deprei'sion,  uiu9 
figit&tioD,  and  mentjtl  alienatioo*  In  ordinary  easea,  it  ia  chamett 
by  eonstaat  watchfulucssi  and  tremulous  quivering  motion  in  tbe 
bands,  and  muficlea,  generaily,  on  making  any  efibrt  Tbe  pu  W,  i 
is  at  first  sloWi  becomes  quick;  tbere  i^  a  constant  dispasitit>n  tn 
now  on  one  anbject,  and  now  on  another.  In  the  fir^t  t-ariety 
tioned,  the  puli^a  ia  full  find  hard,  the  akin  dry,  the  dbliriuiu  tut 
the  eyes  injected,  the  lempcrutnre  of  tbo  head  inereased,  and 
tongue  is  often  dry,  and  red  at  its  edges.  In  tbe  second  furm,  i 
ia  tbe  motst  commun,  tbe  pulf^e  is  small,  or  soft,  and  ranp^s  bet 
100  and  120;  the  hi^  is  not  flushed,  nor  tbe  skin  hot,  but  ia  co^ 
with  a  clammy  perspiration.  Aft  tbe  diifeaHO  advances,  the  menti 
lu^ioD  bt cornea  constant,  and  is  general  ly  of  a  low  or  nielanebolic 
with  continued  reference  to  the  patient's  ruling  passions  and  oo 
tions,  and  anxiety  respecting  tbem  Ho  ia  perpetually  bauntf 
frighlfut  creatures,  or  occupied  wiih  the  mo&t  extravagant  ideaa 
is  continually  endeavouring  to  avoid  them.  If  a  favourable  et 
do  not  now  take  placei  the  fikto  becomes  more  cold  and  clammy 
exhales  a  peculiar  amell,  which  is  between  a  vinona  and  allia 
odour;  tbe  pulbC  becomes  still  more  frequent,  small^  weak, 
thready,  to  tWl  \l  e&i^kikQi,  m  soma  casrs^  t>e  counted;  tbe  gi 
tremor  m^retxeeai  \W  ^a.t\'t^v  vsiKt.'b  \sijaMa;0.'Oo|^^3a&.^ik 
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pidity  f  tlio  deliriuin  increnseSi  and  the  pAtient  either  Binks  into  the 
cttlui  wkich  someiiuies  preoedos  de«th^  or  m  carried  off  in  ft  oonvnUive 

Mi}rbiil  appmranc€$, — The  iippeii ranees  on  dissection  give  no  direct 
inf^trnibfinn  un  the  nature;  of  this  disease.  In  the  true  delirium  tn»* 
men!*,  the  mcmhranf'9o/  the  brain  evince  but  little  ehan^e^  the  chief 
legion  coBsistirig  of  Blight  opaeity  of  the  arachnoid,  e^peeially  at  thtf 
bunt*  of  the  bmiij.  The  pia  niattT  is  more  nr  less  injected^  and  un 
tffusian  of  serum  is  oceasionally  observed  in  the  ventricles*  In  thoiS 
c^mcH  which  have  accompanied  or  directly  followed  intozieation^  the 
vrsseli  arc  ofrca  much  corigested,  purticukrly  tbofe  of  the  velum 
iiiierpo.situra;  the  arachnoid  is  thickened^  and  the  serum  ia  mora 
abundant^  and  oeoasioDally  is  evon  aaoguineous.  The  appearances  of 
the  tiomach  and  /«Vef  are  Dot  necessftnly  connected  with  the  pathology 
of  rbia  disease. 

Tretttment  — In  the  form  of  this  disease  whieb  is  attended  with 
increasfd  vascular  action,  cupping  below  the  occiput,  or  Ireches  behind 
tht;  ears,  will  be  required;  Cfild  lotions^  or  cold  affusion  to  the  head| 
when  iu»  temj*erature  i^  ihcrcai«ed ;  sponging  the  btxly  with  tepid  wa« 
ter;  purfiutives,  judiciously  combined  with  piimulantSi  and  aperient 
and  aiitiiipiismudic  enema ta.  When  tho  aifectioo  has  been  cauR^d 
by  !«plntuous  liquunt^  wc  should  assiduously  watch  the  siibt^id<'nco 
of  the  intliHumntory  symptoms,  and  anticipate  the  depression  which 
ensues;  with  this  intention,  tincture  of  hops  or  of  luputin,  combined 
with  valeriau  or  jLssal'cetida  may  bo  given.  Moderate  duees  of  opium, 
or  of  laudiioum,  with  the  view  of  lesseuing  nervous  irritability  and  iti<^ 
ducing  tlccp,  should  also  be  eibibited.  Or  tartar  emetic  nmy  be  given 
in  coiubi nation  with  opium,  with  the  view  of  quieting  both  nervood 
and  viiscular  action. 

In  the  treutroent  of  the  seoond  Tariety,  or  the  trut  delirium  trtmenM^ 
we  should  endeavour  to  cut  short  tho  disease  by  giving  opium ^  with 
full  doses  Qt  mimphjr  and  ammonia^  and  admiDistcring  enemata,  eon- 
U'lining  laudanum  and  as^afaitida.  Many  recommend  the  accustomed 
stimulus  in  moderate  quatjtity  and  at  short  intervals;  it  may,  however, 
cause  too  violent  reaction,  unless  the  head  be  guarded  by  having  fns^ 
c|uent  recourse  to  cold  a3*u$ioti.  In  some  cases,  wartu  spiced  negus,  or 
punch,  may  be  allowed.  The  great  object  is  to  procure  tleep,  after 
which,  the  danger  Is  over.  Stimulnting  liniineota  applied  over  the 
epigastrium  are  occasionally  very  efficacious.  When  the  symptoms  of 
ucrvous  irritation  have  been  allayed,  we  should  direct  our  attention  ta 
ihe  condition  of  the  ga^tro-heptic  system;  in  which,  frrqncntly,  there 
is  derangement  of  function.  By  the  judicious  combinatiun  of  stituy* 
lauta  and  medicines  which  will  act  on  the  liver,  such  as  calomel  or 
camphor,  and  stimulating  purgative  draughts,  we  again  reetore  tbt 
proper  secerning  action  of  this  gland,  and  diasipate  any  Mogtsineona 
injectiQn  or  infarction  of  its  structure.  Having  produced  a  proper 
Mtioo  on  the  aUmeutary  canal,  wc  may  agatn  have  recourse  to  0|>iuiii 
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If  anj  iiipit  of  irritatioD  remaia*  Tlie  use  of  opinm  b  much  m 
ID  ibis  diaeftse,  and  in  idehj  casefl  it  ii  piuthed  to  a  inoet  onjgst 
extent.  It  i$  an  important  quenti&n,  In  htm  many  ra^r*  o/  del 
irement  dotM  the  patient  die  m  a  UaU  ufnareatlMm  f  II  i§  certail 
the  ase  of  krge  and  repeated  dosei  of  opium  pfomot«9  thti  iup 
iioQ  of  oomtu  effiifiioii,  and  paraljsk;  and  iJiat  it«  efieeta  tie&rly  i 
ble  the  phenomena  of  tba  IsMt  stage  of  deUntim  tremens.  L 
ihe  coo?aloscenc6,  mild  ionics  should  be  gi^cn^  tbo  diet  abctu 
light  and  natritiQUSj  and  a  suitable  beverage,  in  moderate  quan 
allowed. 

i  APOPLEXT- 

This  affection  is  cbaFBCtensed  bj  lo^  of  eonsctonsnGS^,  fee!in| 
voltititarj  motion  ;  or,  in  other  wordai,  by  a  ifU6|>en5ion  of  the  fun 
of  the  brain,  respiratioa  and  cireuktion  being  also  more  or  Ics 
turbedJ 

The  suspension  of  the  cerebral  functions  maj  be  conneoted  wtl 
of  the  folloving  pathological  condi lions : — ^L  Great  i^nge^tion 
brain,  in  which  the  vessels  of  that  organ  are  gorged,  bnt  witho 
travasation  of  blood  or  serum  j  this  h  termed  **row^<rifw  npr^p 
2.  Congestion  of  the  vesfiels  gf  the  brain^  wilh  estravafatton  on  il 
face^  forming  the  *^mt}iinffe(jt  apoptc^^"  of  8erres.  3.  Hcmoi 
into  the  substitueo  of  the  brain,  with  Jesian  of  its  structure*  4. 
rous  efiusion  on  the  ex  tern  a)  surface,  and  into  the  veulncles  < 
braiu,  couititutmg  what  is  defined  "  srrout  apoplexy  ;"  but  this  is 
freqacntlj  the  termination  of  an  inflammatorj  or  con^stive  di 
of  the  brain,  than  of  that  deranged  state  which  constitutes  th< 
plectie  attack.  5.  Apoplexy  maj^  ooeasion  deaih  wirhont  Icaviii 
sign  at  all  in  the  dead  body.  To^  thia  variety,  to  which  the  oldn 
tors  gave  the  names  of  nervoux^  eonvulMtpCj  and  hysteric ,  Br,  Abei 
hie  hag  applied  the  term  simpfe  opopiejry. 

Uame^. — Apoplexy  is  said  to  be  hereditary.  It  tnay  occur 
early  period  of  Ufe,  but  in  the  majerity  of  celscs  the  age  is  above 
Among  its  causes  are — ossificationj  or  aneurism  of  the  arterica  i 
brain;  obstruction,  thickening,  induration,  or  obliteration  of  the 
of  the  sinuses;  diseases  of  the  heart*  especially  hypertrophy  of  i 
ventricle ;  diseases  of  Lhe  kidnej,  particularly  the  granular  degeni 
described  by  Dr,  Bright  j  torpor  of  the  liver,  or  other  excreting  v 
diseases  of  the  air<tubes  and  lungg^  espedally  those  attended  wii 
lent  fits  of  coughing ;  the  eoupde  §oteit;  suppressed  hemorrhage 
ticularly  epistaxis  and  hmmorrhoids ;  suppression  of  ihe  menatru 
charge;  metastatio  gout  and  rheumatism;  suppressiou  of  any  rU 
diiK^hargc;  depressed  and  anxious  states  of  the  mind ;  excessive 
wine  or  malt  liquors  |  too  great  sexual  indulgence ;  frequent  indu 
in  sleep  after  a  full  meal ;  the  use  of  neckcloths  worn  too  tightly  i 
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the  neck,  Ac,  %re  nninng  the  predi<« poking  rauRrn  of  apnplejy.  Guttrie 
dipitose,  narcotics,  and  mephitic  gases  may  al^o  be  enumerated.  Orcr- 
loading  ihe  utomnch  and  nffglectiog  the  bowels  are  often  enough  to 
cause  an  attiick  in  the  predisposed. 

Apoplexy  is  Baid  to  occur  chiefly  in  persons  of  a  full  habit  of  body. 
Upon  fhiii  point,  >L  RiKjhoux's  cnses  afford  important  data.  Of  bis 
fciijy- three  patients,  thirty  were  of  an  ordinary  habit  of  body,  twenty* 
three  were  of  a  thin,  meagre  hubit,  and  ten  only  were  large^  plethoric^ 
and  fat.' 

S^mptomi(prf  monitor^'). — Apoplexy  is  Bometiroes  preceded  at  con- 
Bidenible  iorervjils  by  precursory  or  warning  Bymptnras,  such  as  vertig:o, 
headatihe,  ringing  io  the  ears,  Ioms  of  memory ,  a  feeling  of  drowsiness 
and  lethargy,  dc'praved  vision^  or  partial  pnlsy.  In  aoroe  cases»  there 
18  a  sense  of  great  fulness  in  the  head,  the  veins  of  the  bead  and  fonv 
bead  become  turgid,  the  counteirunee  is  suffused  and  occasionally  livid, 
and  there  are  itlight  attacks  of  c  pis  tax  is.  If  any  individual  were  to 
complain  of  seferal  of  these  symptoms  at  any  period  of  life,  he  might 
be  regarded  as  on  the  very  brink  of  some  aerious  affection  of  the  brain ; 
and  if  the  person  be  id  the  decline  of  life,  it  may  safely  be  said  he  is 
in  iramedinte  dan;rer  of  an  attack  of  apoplexy.  Hut  it  is  a  serioua 
error  to  #<uppo»e  that  premonitory  symptonia  always  occur;  indeed,  if 
we  may  trust  the  experience  of  M.  IWhoux,  one  of  the  bent  authori- 
tics  on  anoplexy^  they  arc  by  no  meatis  common.  Of  fi>/y-fAr<v  casea 
which  camo  under  his  notice,  nitte  only  had  distinct  precursory  ay  tup* 
toms.' 

S^iptomn  of  ihe  attack, — In  the  mifd  form  of  apoplexy  (the  ahmie 
apoplexy  of  Dr.  Good),  the  patient^  after  experiencing  some  of  the  pre- 
onitory  symptoms,  is  seised  with  alarming  vertigo,  Icipothymia,  or 
Hug  of  faintoessj  nausea  and  vomiting;  disturbiince  of  the  senses, 
nicularly  of  the  sense  of  sight;  loss  of  memory;  partial  loaa  uf 
nao,  oonactousnef^s,  speech,  and  voluntary  motion ;  weak,  irregular^ 
id  aometimea  quick  pulse,  and  more  or  less  of  sopor. 
In  the  nwre  actt't^e  fftrm  (the  evtonfr  apoplexy  of  Dr  Good)»  the 
patient  ia  more  or  leas  suddenly  peized  with  profound  eopor»  the  eyea 
being  either  opened  or  closed;  the  breathing  deep,  sicvw,  aonorous,  or 
Taicrtorous;  and  the  pulse  slow,  full,  hard»  or  strong,  sometimes  irr\*gtt- 
lar.  In  this  form  of  the  di^ease^  the  abov^  an?  often  the  chief  syrop. 
toms,  there  being  no  paralysis;  but  frequently  the  mouth  is  drawn  to 
III  aide,  the  eyes  are  distorted,  and  one  ey<.lid  immovable*,  with  n*^ 
xatioD,  loss  of  sensation  and  of  cootion  of  a  limb,  or  of  ont^  side  of 
;be  body;  the  arm  of  the  non-paralysed  side  being  often  closely  ap 
plied  to  the  cheat  or  to  the  genital  organn.  The  pa»icnl  gfnemlly  liet 
on  the  paralysed  side,  which  ia  relaxed,  incapable  of  motion,  and  in* 
aenxible  to  the  application  of  irritants. 

In  the  mort  tevcrf  and  tudden  forma  of  attack,  the  patient  is  struck 
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down  iuEtantlji  sometiDies  froibs  Jit  the  moaib,  hm  a  liTid  cnoal# 
uance^  diluted  pupil^  complete  relaxation  and  itiimobtlily  of  the  voltifH 
tary  muscles  und  litnba,  and  unoouscioug  eviicu;jrian  of  Ui6  urine  aod 
faeces,  and  dio8  very  sbortly  afterwards  either  with  or  witbout  stertorj 
with  cutd,  livid  extremities)  cold  perspimtiun,  niu\  m  i  fl^ta 

vcrous  cost  of  couDtenatioe.     This  form  constitutes  :  ^le*  J^| 

drn^ttfife  of  the  French|  in  which  tber«  m  geuemil^  iiu  uum&am 
eximvasalion  of  blood* 

Duration  of  the  sj/mpfoms  in  fatal  cate*  o/tiprtpfrx^.  —  According 
to  the  common  opinion,  apnplexy  may  prove  fitYal  in^itAntly,  or  in  i 
ftfW  minutes.  The  best  modern  pathologiHts  deny  ibis,  and  assert  thai 
wbeo  death  is  so  sudden^  the  cause  is  commonly  dii$cQ«e  of  the  bevrt, 
and  never  apoplexy.  Although,  however,  it  seldom  proves  inf>tant> 
neously  falal^  it  may  undoubtedly  cuu^e  death  in  oiucb  b^as  than  aii 
hour.  In  Boiue  cases^  on  the  other  band,  patients  nsmaia  even  foi 
QiuntUs  ID  a  comatose,  pmralytio  state. 

Of  urouA  apfiplcxjf.  —  It  was  once  supposed  in  certiio  eaaea  nol 
attended  with  evidence  of  vascular  excitement,  that  the  symptouia  wisri 
owing  to  an  rffu&xon  cffterum;  hence  ihey  were  called  aeroua  apopkz^ 
ies ;  but  this  distinction  la  now  abandoned. 

DiagnQtu  between  serous  and  sani/uineout  apoplrx^.  —  The  sangtii 
Deoue  was  said  to  be  di&jtiDguiahed  by  flushing  of  the  counfenance,  and 
atrong  puUe,  and  by  occurring  in  persona  in  the  vigour  of  life ;  tbt 
aerou&r  on  the  other  band,  was  satd  to  attack  the  a^ed  and  itifirui,  tbi 
countenance  being  puk%  and  the  pulse  wcak^  in  such  cas«s.  But  then 
are  many  cases  whose  symptoms  and  circumstances  come  exact  1 
the  descripiioD  of  the  serous  tf^ntplextf^  but  stilt  after  death  pit 
vasculer  engorgeuientj  &c,,  of  the  sanguiueoua,  whilst  no  serou*  fluid  u 
fffused*  Sji^eaking  of  these  distinciious,  Dr.  Abercrgmbie  olwerTta 
li  i^  yj\\\  [j^j  found  that  many  of  the  eases  which  iermitiate  by  stToui 
cfl^usioui  exhibit  in  the  early  stages  all  the  symptoms  which  have  U^ei 
asaigoed  to  the  sangLiiueQus  apoplexy ;  while  many  of  the  i^aj^ea  whiol 
are  accompanied  by  paleneas  of  the  countenance  and  feebleneaa  of  th< 
pulpe  will  be  found  to  be  purely  sanguineous/* 

Morbid  appearances. -^R&MMnii  of  blood  withio  the  cranitini  ihaj 
take  place  in  the  braiu  or  cerebellum;  ia  their  crura;  in  the  poi^ 
Varolii^  and  in  the  medulla  oblongata;  in  the  corpus  calloauni;  in  iHi 
ventricles ;  on  the  surface  of  the  brain  beneath  the  pia  uiater ;  id  ih{ 
cavity  of  the  arachnoid  ;  between  this  membrane  and  the  dura 
which  it  lines;  and  between  the  dura  mater  and  cranium. 

It  has  been  found  that  certain  parts  of  the  brain  are  much 
liable  to  sanguineoua  effusions  than  others. 

V.    BOOUOtTX'S    niflSECTlOXB.  —  FOKTT-Oai    OAita. 

fatravasation  pf  blofxd  on  Ibe  Uft  ti<ff,., * « «. ..»*.,,««     t$ 

Do.  do.  right  tide .,„.,, , ..^.,,.*      17 

Do,  do.  hath  tidu  ,* ......,....; tt 
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or  Tiii  §ijv At to9»   or  fas  jtv regions* 


In  th« corp^im  Hlmlii..... 

optic  thttUmi ».*..... 

In  botb  cUvno  siliuitiiiiii  i.«*  **••**«.. 

Uud^r  the  corjms  atriAtum .«« 

In  tbe  mitMle  of  tlie  hi»niiMiJlipre» 

poKterior  pnrt  uf  ibe  Tenmcl^i 


24 
S 

I 
1 

2 


Anterior  uud  interior  part  of  the  hemisphere 2 

pi«terior  and  iuterior  part « 8 

middle  lobe.**.... -> ««.»... 1 

41 

Bjf  this  table  i(  in  shown  that  out  of  fatij-otie  ciuief  of  effusion, 
twuuiy-eiglit  wer«  in  the  corpora  strmta  aud  their  viciuity. 

§  lUMMAftT  or  TUi  BteuLT  or  ft86  CAS£s  or  AFopi^KXT,  noM  TAB  pwmoim 
D*AHAntmm  rATuoiooiauB  or  ahuuam^ 

•  KAYi   at  tPt  ftffOtlOII. 

Ill  the  subitnnoe  of  the  heititKphfres,  on  b  level  with  the  eorport 

«iri«t«  «nd  optio  thnUnii , 202 

porporit  mtnaCa « 6t 

Opiici  thiUnini  ....«*,.*.* .^ »*..#••••.•  .m.... ••..«.«••.•.  Sfi 

bemi^phcreM  iiboTe  tho  oentrutn  oTftle,... «*.«« •.<.«.!.*.,  27 

1iiter»l  lobes  of  the  cerebellum  «.  ••« ^ ,  I<S 

brftia,  tnteHor  to  the  corpus  atrUtum .«».*...,..•  10 

iiieto*eephftloa m...«. *•....,,.,.  9 

tptniU  cord .«„.....»,..,,...  ^..,.... * « ,...,  8 

posterior  Tubes  of  the  br»io..*.«..#*.»............t^,*.«„. ..•.,.  T 

iuiddlt»  lobe  tif  the  cerebfllum  ....^  »«••...«.«•»••.*•.— «^.  6 

pi*(Juo4!lcM  of  the  brftin  ......  **.-u..  •.•.••.•»...  *«»..,.„,*• Z 

bliTiiry  twnlifii  ...« *....*.••.••,».,•.•. ,,,«^«,« ••••..        I 

peduncte«  uf  the  o^rebellom  ....» ..,*•.••,••••••••*..*•..**       1 

pUuitJbrjr  gUad  «.•.*••..«.. ,.,**...^ 1 

On  ^e^eren(^6  to  this  tabid  it  will  ftt  once  tic  obfenr^^d  the  vast  pr^- 
p*\rHi<»ni[ic**  of  CBAC^  in  which  efTusion  bos  occurrtHl  into  the  hemLspbcrci 
of  the  hritin,  the  corpom  ttnata,  and  th«  optic  iholdtiju 

Trratmrnf. —  In  the  tn-atiiicDt  of  apjpleiy,  with  active  dctcnnins- 
tiou  to  tht*  be»d»  full  IiibouHng  pulse,  carocid»  bt'iilitig  Btmngly,  &c.« 
th*'  first  iodirntion»  nre  to  ndlevo  the  bend  from  ihi?  ?ic«'y?Tifilfttioii  of 
blof>d,  to  prevent  further  congestion,  nod  lo  ob?i4i4J  tut'  i^ 

ti*m  :  iind  for  lhe»Kj  purp<*e«  the  only  cflicient  meanii  U  A 

full  bleedinjz,  then,  must  he  humodiiLtplj  emphijed  ;  the  hi'mi  ttUiMjl  : 
he  fihnvrd  and  frctdy  leeched,  and  the  p:itient  may  bo  cupp<.'d  on  t\\r^ 
tetnpkft  or  the  hack  of  the  neck.  The  idminiBti-atioti  of  bn*k  draft  it 
Ciitharfir$  IP  «!» ended  with  the  best  rei*«Jt8»  th*'ir  tfenvatire  icitou  be- 
log  B  powerful  meann  of  relieving  the  eoniB.  Croton  oil  i%  the  purga* 
tire  generally  u^ed  io  ibese  oftaei;  bul  whire  the  parieut  eau  6wbUow 
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ftther  drastic  catharti*^  may  be  given.     Wbere  the  patknt  htm  ( 

pletely  lost  ilie  power  of  deglutition,  tlie  croton  oU  ishould  b^  m 

Iff  lib  a  Utile  cafitor  oil  or  mucilagQ,  a&d  passed  iota  the  oeaopba^ 

iiietme  of  aD  eUetic  tube.     Bra±>tio  eiumiaia  will  al^  be  fouod  I 

lii-iaL     The  head  roust  be  Eepl  cool  bj  means  of  toid  /afio#ic, 

fra/fFt,  or  by  pourSiig  a  small  stream  of  cold  water  on  the  scalp 

fiiioallj.     When  the  conaa  is  persistent,  i>/rj/CT-i  should  be  applii 

thi^  nape  of  the  ncclCj  or  to  the  bead  ;  ainapii^mfi  to  the  feet  an^  ala 

tlit-aied.     Bat  it  mu^l  jet  be  rememberfKl  that  there  is  injiirj  dm 

ihe  bruin;  that  a  portion  of  itp  substani^e  has  been  tnni  up,  and 

pressed  by  a  eloi  of  blood ;  and  that  this  injury  has  to  be  repa 

lleneei  the  indiacnminate  use  of  tbo  lanceti  dnuiiing  the  patioi^t*^ 

after  all  active  euogestton  bas  ceued,  is  mnch  to  be  reprobated.    S 

thing  must  be  allowed  to  time^  and  the  powers  of  natyre. 

If  the  patient^s  fuee  it  cold,  the  carotids  bearing  teebfy,  and  tb 
tieut  approaehinj  a  state  of  syncope,  coo^ideriible  eaution  must  be 
in  mbsttaetiog  blood.  Purgatives  shonld  first  be  givent  with  i 
doi!es  of  ammonia,  and  iiDapisnis  be  applied  to  the  feet;  when  thi 
culation  has  reeo?ered  its  fort^,  blood  may  be  taken  by  euppiDgr 
the  nape  of  the  oackj  sind  bli&ters  be  applied  bebiod  the  eans,  ^r  t 
uape  of  the  neck^ 

When  an  attack  of  apoplexy  is  known  to  follow  habitually  i 
stQinauh  is  loaded  with  iDdige^tible  food,  an  emetic  of  sulphate  ol 
may  be  given,  as  it  e  vacua  tea  the  stomucb  with  the  least  poi 
struining. 

PAEAL¥&ia. 

The  most  characteristic  symptom  of  oerebral  hemorrhage  iii  p4 
sis.  Very  slight  effusion  produces  this  effect,  aod  in  geneml  its  i 
si ty  is  in  the  direct  radci  of  ibe  extent  of  the  effiision.  I^ralyfais 
alao  arise  from  diseases  of  the  brain ^  or  its  membnines,  injurien  c 
bniin  or  the  apinal  cord,  diseases  of  the  ^pinal  cord  or  its  tiiembr 
pressure  on,  or  injury  of,  the  largo  nervous  plexuses,  the  aetitj 

Paralysis  has  bean  divided  into  several  varieties : — ^1  i$t,  pamly^ 
tnc  ni-rvcs  of  nioiiuu ;  2d,  paralyms  of  the  nerves  of  eeuimtion 
hf.ntiji^t't/ifij  which  implies  the  est  is  ten  oe  of  puialy^^ia  on  one  side  i 
body  3  4th,^f7m/i/^ra,  wbigb  signiGe^  that  the  lower  ex tremitif 
pamlyBi'd  ;  and  5ib,  parttul  paralysis,  as  of  the  mmicles  of  the  ui 
or  of  ati  ex(reinity ;  6th,  gtrieral  paralysis,  when  the  two  njdea  o 
tioily,  whether  iu  their  entire  extent  or  in  some  of  their  parts^  i 
oucij  deprived  of  motion. 

PAftAiTati  Fiou  caaiBKAii  Rtiioaa&jLOi. 

This  form  of  paralysb  developos  iiself  at  the  veiy  moment  thi 
iioB  of  blood  takes  plaoe  in  ordinary  apopleiy ;  acquirea  alt  at  oti 
bigbegt  dc|^tee  of  Vuuwtw^  \  vVfe\i  t^m^wa  laooS^x^fiiMLVi^f^Vife^^ 
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minish,  Poraetimm  the  pnrnlvs«d  psiH  had  not  pre\*iotisly  expenencfd 
any  disturbmce  with  respf»ct  to  cifher  sKrnsation  or  motion;  soroeliioep, 
on  the  contmry,  the  pMtient  htis  eitpertenced  in  these  parts  prickinys 
peu'^utintift,  numbtip^s,  permrTnt'nt  or  irantjieut,  an  unusual  feeling  of 
coW,  a  sense  of  weight,  and  a  oorfain  dcfrree  of  debility,  The?e  dif- 
fennt  pht^rionicna  may  Jinnouieee  two  thinjr«  :  oither  the  existence  of 
connmnt  lepir«u  in  th«  same  point  of  the  bniio  where,  at  a  later  period, 
the  hemorrhage  Rhull  take  phjce, — as  simple  habitual  sanguineous  con- 
gestion ;  a  iinltt-iiing  wbieh  i*  still  ineonsiderable;  or  a  tumour;  or  elae 
the  tn»re  or  le8s  frec|ueDt  return  of  a  ntore  serious  conge»UQO  in  the 
pirt  of  thti  brain  where  the  blood  is  to  be  effused. 

The  paralysis  ful  lowing  ee  re  bra  I  heniorrhnge  presetita  great  irarieticsi 
^(  with  resfiect  in  its  seat^  and  patholf»gieul  anatomy  is  far  indeed  from 
^H  being  wlwnys  able  to  assign  the  catLse  ot  aueh  numerous  varieliea. 
^^  There  has  not  as  yet  b<*en  e^iabliBhcd  any  apt-ciul  relation  between 
the  flrat  of  the  effused  blood  and  the  paralysis  of  partioular  organs. 
It  haB  been  as^aerted  that  paraly^^ia  of  the  $nptnor  extremities  dependa 
on  the  effufion  taking;  place  in  the  thnfamij  or  in  the  cerebral  tiub- 
•tance  situated  on  a  level  with,  and  poaterior  to  thetn  ;  and  that  para- 
lyttis  of  the  iu/trior  extremities  depends  on  the  effusion  taking  plaee 
in  the  curjyorfx  striata ^  or  in  the  ci  rehral  8uh,«ranee  aituated  on  a  IttPtl 
with,  or  antrrior  to  them.  It  is  certainly  true  that  eases  occur  in 
which  the  relation  of  the  effusion  and  the  paratyBis  as  abi>ve  ttatrd 
bnlds  good;  but  arjain,  there  are  nunieroug  cases  which  fully  demon- 
mrate,  thut  paralysis  of  the  extremitits  bus  no  ueceaaary  oonDextan 
with  effusion  into  these  porriona  of  the  brain. 

It  has  al>o  been  asaerte*!  that  Ioms  uf  tpcrrh  depends  on  the  effup<ioD 
oeeupying  the  aitierutr  lobrif  of  the  brain  ;  but  this  observation  derives 
•till  lens  (support  from  actual  experience  than  the  former^  for  blood  uiaj 
be  effused  into  the  anterior  lobea  of  the  bralu  without  giving  rise  to 
any  moditication  of  speech. 

The  beat  established  facts  regftrding  the  seat  of  cerebral  hemor* 
r)i:i^ei  and  the  relation  which  exiifts  between  it  and  pa^alyii^,  are  the 
following : — 

1.  That  tba  paralyaia  almost  alwap  occupies  the  side  of  the  h^y 
oppitsite  to  that  o(  the  brain  or  cerebellum  in  whlob  tho  effused  blood 
ia  si  tun  ted* 

2.  That  the  pamlyaia  affects  only  ope  aide  of  the  body  when  tha 
cffuatnl  bl(M)d  is  confined  to  one  hcmi*sphere  of  the  brain,  oi  one  of  the 

Ibteral  lobes  of  the  cerebtfllum. 
8.  That  the  paralysis  extits  on  both  sides  of  the  body  when  tho 
hemorrhiige  has  taken  place  in  both  hemi^plores^  of  the  braiOi  or  b<»tll 
kti'ral  lobes  of  the  cerebellum,  inta  the  ventricles,  the  pons  Varolii, 
liie  medulla  oblongnta,  and  on  the  surface  of  the  brain. 
4.  That  paralysis  of  both  sides  of  the  body  may  also  take  place  wbefi 
the  hemorrhage  la  coutiucd  to  one  hemisphere  of  the  brain  or  lat«nd 
8i» 
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lobe  of  the  oerebellutn,  but  b  so  extensive  as  to  prcMluco  oompf 
uf  tbc  opposite  hetnisphere  or  Wbe. 

A  tnobt  remarkable  circuniiitanc*',  connected  with  cerebral  bea 
thage,  has  been  observed  by  Andral,  vi«.,  henmnhuge  of  one  of  ' 
lobes  of  the  cerebellum,  like  that  of  one  af  the  heinbpheres  of 
bruitj,  gives  ri^e  to  puralysij*  of  the  oppofit-e  »itle  of  the  bodj ;  but  if 
beruorrhagc  toikes  place  into  the  h'/t  lobe  of  the  eerfbt'lluni,  aod  rit/ht 
he m  15 p hire  of  the  cerebrum,  tbe  paralysis  i»  fonml  to  exidt  on  that 
i^ide  opposite  to  the  Urtuisphere  of  the  cerebrum,  which  is  the  nent  of 
the  eDusioDj  the  other  sidt:  remaining  unaSected  hy  the  eiTuAiiio  in  the 
cerebellum. 

When  the  blood  is  cffuBcd  into  the  substance  of  the  bnio,  lt<)col| 
^radualij  cbanges  from  red  to  black,  and  in  Buecessive  tratu^ition^ 
brown,  dull  greeu,  oriiiige,  pule  yellow,  or  yellowish  white*    When^ 
clot  has  undergone  the  latter  changes  of  colour,  and  the  fibriue, 
ruled  from  the  other  constituents  of  the  blood  has  ni<sumed  si  fibroy 
laminated  appeuraucef  t)ic  blcHid-ve^HcU  are  observed  to  fi»nu 
The  fibrine  tuiky  retiiin  it^j  distinctive  characters  for  some  tiiu*, 
then  become  converted  into  lirm  fibrous  tibsue,  which*  grsdually  dinit- 
ui&hing  iu  bulk,  forms  eventually  a  email  cicatrix;  or,  the  or_ 
tlbriuous  substance  ntny  t»e  coQ verted  into  a  lo<>se  cetlular  U^n 
wjili  a  stroub  fluid  (^rhe  ujfnpli'vtic  Sf-rons  i^f^t}^  and  travereicd  by  u  lcj 
durable  number  of  blo<id-ve8^els.    Should  the  case,  uuder  these  cir 
.^^tnnces,  proceed  fu vournbly,  the  serum  of  the  cy^t  becomes  &bsi>] 
the  wulU  iipproximate,  uud  a  cicatrix  is  formed.    Finally,  if  a  eom| 
cure  of  the  puralyMs  i^  effected,  the  cicatrix,  whether  foriued  hjfi 
fir^t  or  lust  process  described,  disappears. 

Tnaimettf,  —  The  treatment  of  paralysis  dependent  on  cer 
hemorrhage  coufii^ts  at  Bnit  in  the  treatment  proper  for  the  difleil 
varieties  of  apoplexy  ;  aod  afterwards  in  the  use  of  derivatives,  and 
tinully,  ^Qcral  uud  local  stimulants.  The  patient  should  ha  restric 
in  bii<  diet,  and  all  cau&es  of  cerebral  excitement,  whether  physic 
moral,  should  bo  avoided;  the  chief  object  in  the  fir^t  part  of  J 
trtaiment  being  to  promote  the  absorption  of  the  clot^  which  is 
cffictcd  by  m*xkTatcly  lowering  the  cerebral  circulation, 
udvant^jge  is  derived  from  the  insertion  of  a  seton,  or  an  iffsue,  iiiij 
neck,  wliich  establi.shes  a  kind  of  drain  in  the  vicinity  of  the  dl 
The  bnweU  should  be  well  acted  upon,  and  th^  condition  of  the  bla 
attended  to.  When  the  organic  disease  of  the  brain  is  remove<1,j 
oil  fiymptoms  of  viiseular  excitement  or  eongcsiion  have  dibap|)ei 
we  may  have  recourse  to  $tr^ihnia*  This  substance,  being  a  powd 
niedicjoe,  should  be  given  in  doses  of  one-sixleentii  of  a  grain  at  f^ 
huwover,  it  may  be  gradually  increased  to  half  a  grain,  or  even  a  grate 
in  a  dijy.  W'henever  it  produces  headache,  vertigo,  f»h;kiies«  of  * 
^toumch,  and  viuleot  spasmodic  twirchlngs^  it  must  be  di&i'ontinut; 
The  loeul  itrafmrni  coni^i^ts  in  rubbing  the  parts  with  stimatt 
Uiilmi:iits,  apptyiog  blisters  to  the  .^piuc^  or  along  the  ctiurae  of 
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nerTcs^  sprinkUng  the  nbr^di-d  aurfuce  with  stryuUnlaf  and^  fiQAlly^  lo 

using  electrit^ity.  The  u>e  of  ibe  tiioxa  bus  been  strongly  recom- 
mended ;  if  tbo  paralysis  exii^ts  in  ibe  lower  (Mtreiuity^  it  uiuy  be 
ipfjli<'d  in  ibe  cuurse  wf  tbe  prent  ^^iutic  nerve;  if  id  tbe  upper  er- 
treiuity,  it  may  be  apfiiied  to  llie  back  of  tbe  neck,  corresponding  to 
ihe  juoctiou  of  the  brucbiul  uervea  with  tbe  apiual  cord. 

TEtANUS^ — LOCKKD-JAW. 

This  \8  a  spafltnodio  disease,  in  wbicb  the  muscles  are  in  a  state  of 
rigid  con  true  lion  J  wttb  intervals  of  pariial  relaxatiou^  without  coma,  or 
any  disturbance  of  ibe  iutullecL 

It  baa  received  diJercnt  names,  according  to  tbe  cffecis  of  rbe  apoamf 
hSt  Irwmiw,  when  tbe  must  lea  of  ihe  jaw»  are  involved  ;  np*\thoUiHan^ 
when  tbe  body  is  curved  backward! ;  impnMhuhmm^  when  the  curva- 
ture b  forward;  und  phumAlhotoaon^  when  to  one  side. 

Telanua  is  also  divided  into  the  idwpathic  and  t^tfmptmnatic ;  when 
the  latter  la  tbe  eS'cci  of  wounds,  or  other  cxterual  iujury,  it  ia  oaDKid 
ira  u  mti  t  k  Ula  i  i  ns, 

ASj/mptunm^  courhft^  drc. — Various  pr**monitory  aigna  of  an  uncertain 
cbanicter  ure  tilludcd  to,  but  the  first  uuequiTocal  symptom  is  a  feeling 
of  uneasiness  and  stiffncsiS  in  tbe  bock  of  tbe  neck  und  j;kws,  with  piiiu 
OQ  atfempttng  to  open  tbem  ;  and  sometimea  a  difficulty  in  swallowiug. 
Afterwards  there  is  pain  ibe  epiga*»triuni,  sibnoting  towards  the  spine, 
and  then  of  tbe  muscles  of  tbe  faee  and  trunk,  which  brcorue  more  or 
less  permanently  rigid  and  hard.  Besides  this  rigidity^  there  are 
paroxysms  of  spusm,  alternating  with  partiul  relaxation;  these  spasuia 
gradually  increase  in  violence  and  duration,  and  produce  ejcceasiva 
puiu  ;  tbey  are  brought  on  by  tbe  slightest  cau^e. 

Tbe  vo/ttnfarj/  museles  appear  to  suffer  Hioit;  but  the  iuvoluDtar/ 
are  also  affected  towards  tbe  dose  of  the  diaejiae. 

Nearly  all  tbe /ufutkim  suffer.     Dcgluiiiion  is  more  or  lesi difficult; 
tbe  bowels  are  eonstipted ;  respiraiioa  is  embarm^aed,  aometiuiea  so 
much  aa  to  cause  deatb  from  apuoca.     Spasm  of  the  glottis  often  oc- 
cura ;  the  acttoo  of  the  heurt  is  nciiclcrated.     There  is  no  fever,  thougll 
the  temperature  of  the  surface  ia  elevated  several  degrees  above  lb<i| 
uaual  putuk     The  mind  eontinuea  rematkahly  clear  tbrougbout  thai 
diseaae*     Death  iu»y  occur  from  the  first  to  the  fifth  dayi  cither  frouij 
apncej,  arising  from  spa^m  of  the  glottta,  or  immobility  of  the  respira 
tory  mudolc^,  from  pure  c&haustioni  or  pofisibly  from  spasm  of  th 
heart. 

A  f»artiou!ar  variety  of  iiftanus  oceur^i  iu  new-bom  children,  called 
triumtu  «a*ceit/p'«m  ;  it  is  eapeiially  common  in  the  Weal  Indies  a8 
tbe  negn>eSf  and  is  usually  useribed  to  irritatioo  arising  from  euf 
tbe  Gx^td,  though  doubtlc2»s  owing  to  aume  predi^poaiog  causa,  aa  J 
•lir,  ko. ;  it  ia  alwnys  fatal. 

Atifure  and  <au*r. — ^Tetanus  ia  the  result  nf  an  irritation  of  ihtJ 
apiiial  c«Qtie^|  wl.eiber  originating  tiicrcin,  or  rcdetsttd  tkerelA  figoaj 
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the  nervrius  extremities;  tlie  latter  is  the  mogr  u^unl  c<>ndili»>n,  f«i 
a  fiplinter  inBcricd  uoder  a  fascia  transuiiu  the  irritation  to  the  ep 
ceutres,  from  which  the  mot4\T  force  is  sent  intu  the  vari^uj*  iimf 
involved  in  the  Bpastn.     Injiammatimi  is  certuiul^-  not  the  cause  ;1 
in  true  spitjal  inflaramatioD  we  hiive  the  opp<Jsite  result,  or  pura/jf***. 
Frt<jiiet)tlj'  there  la  no  lesion  of  the  nervc-eentrea  discoverable 
death  ;  ihmi^h,  in  other  iDstaDces,  there  are  marks  of  tuflammi 
or  congesstion  in  the  meninges  of  the  spinal  murrow,  »nd  nUo  ia 
nerves  procteding  from  the  wound.     There  must  :«1m)^  it  would  nppeftrp 
be  &  peculiar  predisposition^  since  comparativelj  few  of  tho^e  who  tn 
exposed  to  the  exciting  causes,  are  attacked  with  the  dij^ease,     Ii  \s 
nut  known  in  what  this  predisipositioo  consists;  hut  it  is  favouredj 
the  lung-contifiued  prevait^uce  of  heat,  and  hence  b  much  more 
tiion  in  tropical  countries.     Males  are  more  liable  to  it  than  fenia 
and  the  age  most  exposed  to  it  is  frotu  ten  to  fifty. 

Of  the  fjrvitiny  causes,  may  be  enumerated  wounds  and  inju 
pariiculiirly  lacerated  und  punctured  wounds^  meningeal  indammji^ 
uux  vumica  or  str^ehuia;  und^  of  the  idiopathicp  exp«j8urc  to  cold  < 
the  body  is  heated, 

Tnafmettt — The  traumatic  form  is  much  the  most  dangerous.  The 
indications  are : 

L    To  rrmove  oil  knoitn  causin  of  {rritation.— As  by  I  he  npp 
tiou  of  on  uuodyne  emollient  poultice  to  the  wouud,  Jk<:.;  cleuringl 
the  bowels  by  stimulating  caibartics ;  bleeding,  if  it  is  accomptiiL 
with  iiitlummation. 

2*    To  titminuh  the  suscepfihiltfj/  of  the  nervottt  cmit€$^  hj 
larf/n  doses  of  opium,  or  the  extract  of  Indiao  hemp.     BclhtJa 
oiotmtut  yppliud  endermieally  to  the  spioe  b  asserted  to  have  pr 
efiectual  after  other  remedies  failed. 

3.  To  dimhiUh  diirttfj/  the  ncrvoiin  irritation  by  the  uae  of  tobacco 
^oemata,  or  the  tincture  orextnict  of  uconite  internally;  the  cold  bith; 
or  by  powerful  revulsives,  or  ice  applied  to  the  spiue;  Dr.  Har|«- 
borne  recommended  a  yolutiun  of  caustic  potassa  (3»j  in  fUiv  of  watj 

4.  To  $yppDrt  fhf  pnfu^it'fstrcnt/fhf  by  nutritious  diet  and  cor* 
In  consequence  of  the  closure  of  the  jaws^  the  food  mui^t  be  ii 

duccd,  in  a  liquid  state,  either  bet  ween  the  leeth,  or,  if  neceaaaryj 
removing  one  or  more  of  them;  and  in  ca^c  of  iuabilitj  to  &w&UoW| 
through  the  stomach-tube. 

EPILKPSY, 

Causes. — Epilepsy  appears  to  be  occasionally  hereditary,  httt 
more  frequently  an  acquired  disease*     It  generally  arises  fnnn  ei 
eive  rcrvtimi  irritiition,  eirher  induced  by  sympathetic  influences^ 
direct  causes.      As  cxrimples  of  the-  former,  may  be  enumerated,  ga 
intestinal  disiturbanoe  froiji  iodifrestibk-  bKHJ*  worms, &e.;  difficult^ 
tition;  uterine  in  itution ;  tlc^»^tve  bexmil  intercourse  and  maarorS 
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ti^n  ;  tlie  abu^e  of  spirituous  Mid  fffrmeiiteJ  lifjunm;  the  presciiije  of 
Cikuli  iij  tlie  kidnty,  ureter^  ur  bladder,  or  of  gull -8  tones  in  tbc  excre- 
tory duct  of  the  liver.  The  direiit  caas^js  are — ^injuries  of  the  bead  of 
«pine;  dkeases  of  the  cnrniul  bonps  or  of  the  vertebrae ;  tamours  groir- 
ing  oa  the  boneSj  or  spicuke  of  bone  protrtiding  into  tbe  bruin  ;  i^s^itia 
dL'p'>!iiiticin  in  the  dura  mater  or  its  processes ;  o<»sificatioQ  of  tbe  arti.- 
ries  of  the  br&in ;  concussloas  of  the  bmin  or  spioal  cord ;  aud  luetji^- 
tusis  «if  gout  or  rbeiimiiti»tti  to  tha  encepbalon.  Pr.  Meude  is  con* 
yineed  that  the  relative  frcc^ueney  of  disease  of  tbe  spinal  cord  and  its 
UKUibrancA  in  this  affection  is  uodcrmted;  and  that  inueh  may  be  done 
fur  tbe  p:itient  in  tuany  iuKtaQces  hy  attending  to  tbe  statii  of  lUin  part 
(ff  the  nervoua  ^jst^ui.  The  other  eausca  which  have  been  enuoie- 
rttod  are — fri^^ht,  fits  of  passion,  distress  of  miud^  appalliog  sight*, 
►ecifig  others  in  the  pijroxy,*m,  excessive  hcniorrb;ige,  ituiuodtTute  de- 
pletiutj,  h^percatharsii',  the  suppre>jaiun  uf  eruptiun:*^  irritatiim  of  re- 
mote ntrves^  and  thcsjphibtic  aud  mercurial  poi^ns.  h»  causes  may 
be  divided  into,  1st,  the  ctntrtc,  co nesting  of  discus,  or  causes  of  ir* 
ritation  in  the  nervoui^  centres;  26^  the  ecctntric  or  pcriphtral^  caii* 
eiBting  in  cause?  of  irritation  in  the  viscera  or  extiirnal  part«. 

JS^mptonu. — Epikpgy  is  generBlly  a  chronic  disease,  and  frequently 
Gtidb  in  io^aiiity;  it  sometimes,  however,  proves  fatal  during  a  parox- 
ysm.    It  consi>ts    in  fits  of  uncoH«<:itfu»Htts   aud   voiii/nltnii<nM,     Tho 
epileptic  tit   is  occutwHai/j/  prtctded  btf  certain   warriint/itf   such   ua 
Stupor,  a  sense  of  coldue&^,  or  creeping,  or  of  a  geutle  brecxc  (ttum 
rpitrptica)  proceeding  from  a  parti eubir  part  of  the  body  tt^wardi^  iho  { 
hfud^     M.  Ueorget  ^t^tes,  *^  that  warnings  do  not  occur  in  mure  than  | 
live  cases  iu  a  hundred;"    this  is,  however,  uudern^tiu^  iheir  fro-«J 
queocy. 

In  most  cases,  the  patient  utters  a  cry  and  suddenly  falls  ^rns^Ie 
the  eyes  tire  opened  widely,  the  pupils  are  fixed,  the  t^ce  is  drawn  Ui  I 
one  side,  and  the  jaws  are  firmly  closed;  after  some  minuter,  the  muA«j 
clef«  of  tbe  ntck  bct-ome  rigid,  the  jugular  veins  dUtended»  and  tbo 
face  is  in  a  state  of  livid  turge^icencc ;  the  muscles  of  the  fitc((  are  itovf  1 
seisi'd  with   frequent  spasmodic  contractious ;    there   are    convuUiv0| 
movements  of  the  extremities,  piirticuUily  the  superior;  the  thorax  in] 
fixed  and  tbe  rcFpiratiun  is  excetnlingly  difficult.    The  tongue  is  i»omc«j 
times  tbrust  with  violence  out  of  the  mouth,  and  is  oce^siomilly  caughl 
between  the  teeth,  and  severely  bitten;  in  this  case  the  frothy  maiterJ 
exp<:lled  from  the  mouth  is  tiitgcd  with  blo4>d.     To  this  state,  wbii^liT 
may  last  from  a  few  minutes  to  a  c^uarter,  or  even  half  an  hour,  stiQ*^ 
ceeda  a  deep  sleep,  general  relaxation  of  the  mu^MSular  system,  palecM 
of  tbc  oountenance,  and  a  gradual  return  of  free  renpiratioo  ;  theooao 
teuaiicc  for  aome  time  retaiiiS  an  exprefrsion  of  stupidity  ;  the  iutellefi 
tua)  and  sensorial  faculties,  however,  gradually  resume  their  activity/ 
the  paticut  at  the  same  time  experiencing  a  creeping  sensation  ail  over 
his  body.     Oeeas»ioimlly>it  happens  that  one  fit  succeeds  snather,  till 
the  patieut  becomes  eomatosCi  aud  dies;  but  coniptmiT^ly  few  dit 
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during  a  tit,  unless  the  discaie  has  exi^^ted  for 
la  tome  o»s€i«,  Ibe  attuck  h  much  less  iriol&Qt,  ai 
a  momeiitiirj  losa, of  acusi^j  v^ith  slight  and  p^rti 
eyes,  tnoutb,  upper  eKtreoiiileSj  or  fiogere,  and 
Qceompanied  by  a  fall. 

The  most  frequent  cnmplieah'nnt  of  epilepftj 
paralysis,  chorea^  hjsteria,  and  oatnlepisy ;  h^tiQ 
Bocei  are  infinilety  various. 

Mori/id  appitarttmcJi. — ^Epiplepsy  may  be  e< 
the  orgMiic  fedous  whiub  occur  in  the  brain  nn 
patieut  diQS  in  a  fit  of  simple  epilepi?y,  the  au 
bmneii  of  iba  cerebrum  tknd  ceri^bclium  are  fou 
blcHid.  In  00 ui plicated  ea^es  of  epilepsy,  eipeo 
mtduUery  auhiitance  of  the  brain  is  found  ind( 
enlarged ;  oocasiunsvlly,  howoverp  with  dilatatio 
softened  and  tiabby.  Thea^  struotural  cbangea 
11V  est  lent.  Tbc  cortieal  strueture  ubo  oceaiioii 
of  chronic  infliLnituation,  and  i^,  in  Bome  iu»ta 
membranes.  The  medulla  oblongata  and  spinal 
cases,  alterations  aim ilar  to  those  found  in  the  enet 
found  ihc  pkuitartf  tjhsnd  and  in/tin Uittuium 
colour,  eize,  and  consiAtence,  in  nearly  all  the  a 
tbey  examined  j  and  tbc  crista  galli  of  tbe  eth 
proei^^cs  of  tbe  sphenoid  bone,  more  or  less  pr 
changed  in  position  »ud  shape,  in  most  of  them 
poriion  of  cases,  tbe  ptftcal  ^land  was  ahK)  c1 
Eotlened.  Ciiries,  thickening,  internal  exostogi 
tions,  and  malpositTLms  of  ihc  bones  at  tbe  b; 
various  changes  of  the  membranes,  were  met  w 
portion  of  cuses.  Tbe  beart,  perieardinm,  lung 
ha%e  been  found  diseased  in  rare  instances. 

TfeatmeiiL  —  But  liitle  can  be  done  for  the 
roxysm,  except  placing  him  in  tbe  horizontal  pc 
hia  being  injured  by  tbe  violence  of  bis  muscul 
tbe  fir^t  things  to  bo  done  is  to  put  something 
prtrvent  injury  to  the  tongue,  and  the  dresa  mue 
iurly  staiyg  and  neekelotbs,  Bio&dkuiny  biy  bee 
parMxy>m  ;  but  unle^is  tbe  fits  are  attended  h 
cerebrnt  congt^ation,  or  ic^tbe  first  attack,  espeeii 
the  f^yppresdiou  uf^ome  sanguineous  evacuation, 
U  id  in  tbe  convulsive  stage  of  the  paroiysm  th; 
larly  indicated ;  it  cannot,  however,  be  easily  p 
Vuhi  iijfit^i'tjYt  to  the  head  has  been  recommend* 
very  cffiiracioui!,  except  in  tboae  cases  complicate 
or  uterine  diseaee.  Aitfispfjuvimiie  and  ptirga 
haps  the  most  efficacious  means  during  the  fit;* 
di'tcrnii  nation  to  the  head^  afsafcDtld&  iigectiai 
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iplojed)  but  when  ihis  symptom  is  prrscDti  lurpcntine  uhould  be 


After  the 


rh« 


Iter  mo  pamxysin  is  over,  the  patit-nt  Hijnufd  be  kept  quiet, 

bowels  opifni^d  a?  quickly  as  pu^taib)C|  iind  light  noiimbing  diut  in  mo- 

deriiio  quantity  h  to  be  used  ;  ihe  nbu^  of  lihmulutiLi  h  to  be  nbf^t^iinod 

fn>in;  nod  every  cause,  eorpircul  an  wvW  as  meiiijil,  whiuh  eun  pi»fi6ibly 

buve  the  effect  of  disturbing  the  babtt^ce  of  tUe  eirculaiiijii,  or  exeilin^ 

the  uervous  *y8teui,  h  to  be  avoided.      If  tberc  be  evidence  of  iriucb 

di^tuibaiire  in   the  cerebral  (^irculatiou,  tbe  treatment  UHist  be  inor« 

active ;  if  tbe  patient's  streni^th  will  admit  of  it,  grucral  Urtding  from 

the  arnj  may  be  u.'^t'ful,  (fr  occaMonal  tuppuaj  may  be  bad  reoour&e  to, 

totjctfier  with  keeping  the  bead  abaved,  applying  cold  lotious,  acting 

briskly  on  the  buwel:-,  and  placing  moxas  or  blisters  behind  the  earn, 

or  aetftns  in  tbe  tieck.     In  this  forin  of  the  uffecllon.  Dr.  i!heyno  re* 

cominends  Jamti'  pomhr  to  be  taken  at  bedtirne,  begiunitig  with  two 

or  three  grainst,  and  increiising  the  dose  every  ujgbt^  utitil  a  seot^ibte 

effect  is  produced  on  ibe  skin,  stfituacb>  or  bowcla.     When    chronie 

inflaiTiniiiitory  action  is  suspected,  tbe  fttr  tar-erne  tic  otnfmenf  should  be 

applied  along  the  spine,  or  over  tbe  nnpe  of  the  neck^  until  it  produces 

a  copious  eruption  of  pustules*     Where  this  disea-'*e  urisei*  from  an 

ftffeotiou  of  the  i*piniil  cord  or  its  nieuibnmes,  It  will  necessarily  requiro 

cither  vascular  dcplctioua  or  tonics,  or  byth,  according  to  the  degreo 

.  in  which  plethora^  increased  action,  or  de^cient  powtr,  is  inferred  to 

ibe  present.     Where  incited  action  exists,  cuppin^f,  the  applicauoii  of 

|lecche»,  and  dry  cupping  in  tbe  course  of  the  spine,  the  insertion  of 

Kfeions  or  i>»ues  a  Utile  bcbiw  tbe  seat  of  the  pain,  or  application  of 

linifiiM,  are  the  most  efficient  means.     Tbe  effects  of  tbli^e  means  are 

Mnortaaod  by  ab^lute  rest,  the    antiphlogistic    regimen,   and    active 

■purges.     In  s^me  cases,  associated  with  deficient  power^  wbili!;t  mode- 

I  rale  local  depletion,  dry  cupping,  external  derivation,  &e.,  arc  reported 

Itu,  ^/fifcj  and  anti^mgmtxiiti^  such,   as  valerian,  castor^  tnyrrb,  cin* 

vehona,  camphor,  and  the  prepftrations  of  Iron,  should  be  prescribed. 

iThid  BUtc  of  diseajic  is  often  inducted  by  msislurhation ;  in  which  cam) 

|.«tj|d  s»pi»rsion  of  the  genitals  night  and  morning,  (Sponging  tbe  apino 

I  with  c*dd  salt  water,  or  vinegar  and  water,  and  the  mttrual  u^e  of  tho 

I  pre  p:t  rat  inns  of  iron,  will  prove  beneficial.     Where  epilcpi^j^  occurs  in 

I II  ftcrnfuloui^  hitbit,  the  iodide  of  iron,  or  tbe  iodide  of  fiotasMuui,  nmy 

I  be  given.     If  worms  be  suspected,  turpentine  and  other  anthelminiica 

tnutfi  be  exhibited.     Tbe  diseases  of  tho  digestive  organs,  and  the 

other  com  plications  of  epilepsy,  shoald  be  treated  on  g^jocrat  pnuciplcs. 

I      Borne  mtdieinca  have  been  much  lauded  in  the  tn^utnu  ut  of  cpt* 

I  lep^iy;  the  priueipal  of  these  are — tbe  nitrate  or  oxide  of  hilver,  tbe 

I  Ammuaio-sulphate  of  copper^  arsenite  of  potash,  sulphates  of  inm,  liuc, 

I  or  cupi^^r,  quinine,  extract  of  nnx  vomica^  and  i*irychnia.    Among  the 

I  «nTi»pa^mi»dic«  employed  are,  ether,  ammonia,  cjimphor,  muak^  ca»tai| 

I  ftiwatW  ida,  galbanunij  valerian,  and  K'rpeutarii. 
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CHOREiL, 

This  disease  is.popalarly  named  ^l,  Vitus'a  dance,  CJiorta 
Yitl;  the  French  call  it  the  dance  of  St.  Guj^  and  the  G^ruiAiit 
dunce  of  St.  WciL 

ExcUtmj  cattses, — ^The  most  common  are,  intestlnftl  irnUlioii  j 
\rorui3  or  morbid  accumublions,  and  fright.''   It  maj  also  bt 
by  injuries  to  the  nervous  system  from  blows  or  falls;  by  Bonpr 
of  eruptions,  or  vicarious  discharges;  by  rheumatic  metasbists  f 
tncmbruoes  of  the  spinal  cord;  by  violent  mental  emotions;  by 
liive  venery ;  by  ma*<turbation,  ke, 

Sgmplomit^  —  Gcnerully  i^peaking,  convnlsivA  moTenK^nta,  or  nttuM 
twitches,  of  the  fingers  and  muiselcs  of  the  fico  are  first  observed 
after  a  short  tiuic^  the  convuls^ive  movenienta  become  more  mar| 
strange  contortions  of  the  features  take  place  j  the  dl^ajie  extcu 
the  voluntary  muscles  bf  all  part:*  of  tSie  body,  and  frequently  1 
of  the  lower  ciiremities  are  ^o  coiitiuurjlly  excited  that  the 
appears  to  be  dancing,  which  makes  his  gait  very  unsteady; 
ctucfiy  affected  when  he  is  most  dehirous  to  control  his  acYtODs,  Th 
disease  is  sometimes  confintd  to  one  side  of  the  body,  or  to  a  singl 
part,  as  the  face,  a  leg,  or  an  Lirm  ;  the  muscles  are  al»o  affected  wit! 
a  sensation  of  pricking,  creeping^  or  of  numbness.  At  first  there  is  n 
coustilutioual  derangement,  there  being  no  fever,  and  all  the  function 
being  properly  performed,  with  the  exception  of  the  bowels  bciu 
torpid;  but  after  the  dkense  has  continued  gome  time,  the  genera 
health  becomes  impuircd,  and  occasionally  the  mental  faculties  suffei 
This  affection  is  much  more  common  in  the  female  thau  the  male,  th 
proportion  being,  according  to  the  best  authorities,  three  of  the  fbroM 
to  one  of  the  latter.  It  most  frequently  appears  botweca  the  age  oj 
eeven  and  fitV^en. 

The  lutit^re  of  the  dUmm  is  but  very  little  ondepstcod ;  by  seTen 
writers  it  is  attributed  to  inflammatory  actiou  of  some  part  of  th 
cerebrospinal  axis;  most  probably  it  is  due  to  some  perverted  acita 
of  the  cct€l*tlluin. 

The  seat  of  this  disease  is  quite  as  obscure  as  its  nature.  M.  Scrw 
considers  the  corpora  qvaihiycnuna  to  bo  the  seat  of  chorea,  whU 
MM.  Bouillaud  and  Ma<^cndie  conceive  that  it  is  seated  in  the  cvn 
6e//wm,  the  functions  which  they  ascribe  to  this  orgao  being  thvrt 
chiefly  affected  in  this  disease* 

Treatment. — This  cousists  in  removing  morbid  secretions  and  ficq 
accumulations;  in  subduing,  when  evidently  present,  excited  actia 
of  the  vessels  of  the  spinal  cord  or  brain;  and,  finally,  in  rousing  ih 
energy  of  the  nervous  system.  Puryatim  nUdicine*  baT€  been  pn 
scribed  with  the  best  eflccts  in  thia  disease;  a  full  dose  of 
should  be  giver  at  first,  and  lu  a  fi^w  hours  after  a  brit^k  cat 
ought  to  he  exhibited.  Oulomel  and  jalap  are  a  common  oombilj 
in  ihi»  disease;  aud  Dr.  ilamlltan  recommends  aloetic  piib 
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riotj  antJ  senna,  with  a 
Dkorfiing  oc ea^i t» Dully « 


it  employed »  The  compound  iofusioni  of  gen- 
Httle  atilpbate  of  tnngne^ia,  tuay  be  giveo  in  tho 
The  oil  of  turpcnUne  nlso  furiua  an  excellent 
metlicirjc  in  chorea,  and  i»  pitrUculuriy  lodicaied  where  the  presence 
of  woriBB  is  puppectcd.  TU©  tiiet  should  be  light  and  nourishing; 
every  iiidijrestible  substance  should  be  carefully  avoided.  Dr.  Wood 
rccommendfl  the  use  of  block  snake-root,  having  frequently  found  it 
of  itself  adequate  to  the  cure  of  the  diseajse. 

If  tbc^re  be  evidence  of  eerebro-«pioal  irritation,  our  attention  must 
Dece&sarily  be  directed  to  its  removal ;  thia  ia  best  effected  by  cuppinj^, 
leeches,  and  powerful  counter-irritation,  over  the  partA  particularly  tni- 
plioated.  Attention  to  the  mental  etuotions,  warm  woollen  clothing 
on  the  lower  extreniifit  s,  cold  affusion  on  the  head  or  on  the  spine,  or 
the  ghowcr-bath,  conatitute  tm{>ortant  purta  of  the  treatment. 

Boya  are  said  to  be  more  easily  cured  than  girls.  In  obstinate  cases, 
tonics  must  be  employed,  and  those  generally  naed  in  this  dij^eaaje  are, 
bark,  sulphate  of  quinine,  arsenicul  solution,  nitrate  of  silver,  fsulpbate 
of  £tnc,  the  prepii  rat  ions  of  iron,  and  the  ammonia-aulphato  of  copper; 
of  the  efficacy  of  the  lasit  substance,  Dr;  IJurns  speaks  highly.  The  ex- 
poriuients  of  iM.  Baudelocque,  at  the  Children's  Hospital,  Paris^  demon* 
St  rates  that  the  disease  muy  generally  be  cured  by  a  persevering  itso 
of  sulphur-baths.  Bariiu  Dupuytren  employed  cold  affusion  w'ttli 
much  succt  sa.  The  same  mfxlc  of  Iroatmcnt  haa  boen  found  very  eS* 
caciouM  at  the  Hopitol  de£  Kufuna  Malades, 


This  is  an  n  pyrexia  I  convulsive  disorder,  affecting  females  at  en  net  gz- 
dlusively.     The  »eat  of  thiii  disease  h  altogether  unknown. 

Si/mp(oms. — Hysteria  is  an  intermittent,  irregular,  ehronte  diaeaae, 
which  comes  on  by  fit^,  and  usually  attacks  females  from  tha  age  of 
puberty  to  the  critical  period  ;  it  very  couiroonly  occurs  on  the  suppres- 
fion  or  diminution  of  the  mcnse.%  parlicuhiriy  in  persons  of  a  nervous 
or  irritable  temperament.  lu  the  slighter  formi»  the  patient,  i«fi thou t 
any  asaignabte  cause^  bursts  into  a  (it  of  weeping,  which  perhaps  in 
»oon  foUowt'd  by  convulsive  laughter,  which  mny  last  for  a  few  mi- 
tiutea;  and  before  composure  takes  place,  the  patient  givna  te\*enil  luud 
aobs;  one  of  the^e  tits  may  succ«hh1  the  other,  till  the  patient  talU 
asleep.  The  fit  sometimes  begins  with  a  yawning,  nambness  of  thii 
extremities,  involuntary  lauglfing  and  crying,  alternations  of  pallor  and 
redneta  of  the  face,  and  a  sensation  as  if  a  ball  {yhAtu  hyitericu*)  c^m* 
mencing  at  the  bypogs*ttrium,  ascended  through  the  abdomen  and  tho- 
rax to  iettle  at  the  throat,  where  it  produces  a  violent  sense  of  constrio* 
tion,  and  of  impending  «uffoc»tion.  In  more  severe  instances  of  hys- 
teria, there  are  convulsive  movements,  particularly  of  the  hinds,  fiii^, 
jaws,  and  muscles  of  respiration;  they  are  of  a  clonic  character.  The 
pupils  are  dilated;  and  occasionally  tha  pargzysin  baa  ft  close  reseoi' 
82 
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bUooe  to  epilepay,  only  tbat  the  inseuaibility  ii  rarely  complete, 
this  disease  there  ia  a  retn&rkable  deficitacj  of  the  crgai]io  matte 
the  Brine,  and  this  fltiid  is  very  watery.  Hysteria  does  not  tea 
sentially  to  increaJM,  nor  does  it  determine  ss  a  consequenoe,  man 
idiocy.     Hjsteria  is  rery  apt  to  be  oon founded  with  epilepsy. 

Tieaiment. — In  those  cases  where  there  is  reason  to  smpeet 
congestion  or  iofiammation  of  the  utems,  or  of  any  portioii  of  the  t 
then  blond  should  be  drawn  by  cupping  from  the  baek  of  the  hei 
Viina.  During  &  paroxysm,  the  stays  and  all  tight  strings  sboul 
loose oed,  and  thB  free  admission  of  air  procured ;  the  face  b 
sprinkled  with  cold  wat-er,  Tolatile  salts  are  to  be  held  to  the  ooi 
and,  if  the  patient  can  swallow,  a  drachm  of  the  aromatic  spirit  ol 
monia,  or  the  same  quantity  of  ammoniated  tincture  of  TaJerian; 
be  given  iu  a  wineglass-full  of  water.  In  the  severer  forms  of  th< 
ease,  the  applicatiou  of  cold  to  the  body  is  often  a  most  efiectual  n 
of  putting  a  stop  to  the  paroxysm.  The  bowels  should  he  kept 
lariy  open,  and  the  beat  purge  io  these  cases  is  castor  oil  with  i 
turpeDttnOf  given  every,  or  every  seoond  morning,  aocording  to  cii 
stances^  enemata  containing  assafoetida  are  also  useful.  If  the 
vulsion  is  very  proiraeted,  it  will  be  proper  to  examine  the  apine, 
if  found  tender,  to  apply  eups  to  it.  The  nauseating  effects  of  I 
emetic  are  also  very  beneficial  in  this  condition.  The  preventii 
the  Tecurreuce  of  the  symptoms  is  to  be  attempted  by  keeping  i 
action  on  the  bowels,  and  administering  tonics,  such  as  the  sul 
of  quinine,  the  preparations  of  iron,  ke.  Foetids,  such  as  assafc 
castor,  valerian,  &c.,  are  sometimes,  hut  not  invariably,  u^ful. 
menstrual  action,  if  irregular,  must,  if  possible,  he  rectified  by  i 
priate  means.  The  diet  bhould  be  light,  and  evory  attention  p^ 
tbc  improvement  of  the  general  health. 


TBE  IVD. 


if 

IlL 


I 


HT'W 


'jirf  '• 


CtNTtR 


STAMFORD.  CAUF 


94ai» 


H129  Nelll,  J.       67013 
K41     Compendium  of  medical 

XULU       ^^.^^iLU. 

DATE  DUE 

-—— " 

! 

' 

-— -"..^.""^... 

— — '" — ■""" """ — -" 

— ™-..^> 

.»».».«.»....».»..»»..».«..„....^_,,....,^ 

li 

'jfl 

J^M 

^^^H 

j^^^M 

::::::::::^B 

